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New advances 
in algorithms 
are starting to 
take much of 
the tedium 
out of the 
animation 
process, p. 42. 


Virtual Reality Check 


A Painter’s Oasis 
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resentation graphics never looked 

better, thanks to Sun Microsystem’s 
implementation of Open Look and the 
SPARCstation’s blazing speed: over five 
times faster than the top of the line 
Macintosh or 486-based personal com- 
puter — for about the same price. 

Unix-based workstations offer amaz- 
ing performance, a Macintosh-like in- 
terface, and a rapidly expanding library 
of graphics applications. That’s where 
we come in. 

Introducing the Arts & Letters Graphic 
Composer for Unix. 

The Composer, also available for OS/2 
and Windows, allows artists and non- 
artists alike to create professional-quality 
illustrations, diagrams, signs, presenta- 
tion aids, and much more. Winner of 
Publish Magazine’s Reader’s Choice 
competition two years in a row, the Com- 
poser was recently selected Editor’s 
Choice for 1991 by PC Magazine. 


Unlike CAD and drawing programs 
which require extensive training and ar- 
tistic skill, the Composer is a compre- 
hensive system of over 5,000 clip-art im- 
ages and 80 outline typefaces that can be 
moved, sized, stretched, flipped, rotated 


Put a little SPARC in your next presentation. 


and assembled to create sophisticated 
compositions, quickly and easily. 

The Distribute feature allows users to 
create gradient, airbrush and 3-D effects. 
A Canvas Color Manager provides the 
optimum display achievable for any hard- 
ware/canvas setup. Drag and Drop is sup- 
ported, allowing Composer files to be 
“dropped” into any open canvas via the 
file manager. The Composer includes 
templates for word charts, borders and 
backgrounds. Users can print to any 
PostScript device or export their com- 
positions to FrameMaker, Interleaf, 
Avalon, or other popular desktop pub- 
lishing applications. 

An OSF/Motif version will follow 
shortly, ensuring the compatibility of the 
Composer with a variety of Unix-based 
workstations from Sun, Hewlett-Packard, 
DEC, NeXT, and IBM. The Composer 
complies with the Open Look style guide 
and provides import and export com- 
patibility with all X-Windows applications 
(not just Open Windows applications). 
The Arts & Letters Composer supports 


8 and 24-bit color or grayscale images. 
Import formats include TIFF, Sun Raster, 
PIC, X Bitmap, and text; export formats 
include EPS, CGM, Sun Raster, and X 
Bitmap. 

The Arts & Letters Graphics Composer 
supports all SPARCstation computers 
(Sparcstation 1, 14+, 2, IPC, SLC, 
SPARCservers, and all Sun 4 computers). 
Because most Sun workstations are part 
of a larger network, Computer Support 
Corporation will offer a Floating License 
Manager for network access to the pro- 
gram. A site may purchase any number 
of execution tokens, allowing that 
number of users to access the Composer 
simultaneously. 


For example, a site with 20 users might 
buy 5 tokens; any 5 of the 20 users could 
then use the Composer. 

The suggested retail price of the Arts 
& Letters Graphic Composer is $495. 


ARTS & LETTERS. 


Computer Support Corporation 
15926 Midway Road 

Dallas, TX 75244 

214/661-8960 Fax: 214/661-5429 
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UNREAL. 


IMAGE COURTESY NEOLUX 
PASADENA, CALIFORNIA 


These images aren't real—they were made on a PC. 
With Digital Arts software, you can produce professional, 
photo-realistic images using our modeling, animation, 
rendering and paint packages. And a system with off- 
the-shelf hardware and Digital Arts software is both 
affordable and easy-to-use. Call or FAX the number 
below and we'll send you a video that shows what can 
be done with our state-of-the-art software. 


BUILD 
ANIMATE 
. RENDER/RENDER MANAGER" 


IMAGE COURTESY AMERICAN FILM TECHNOLOGIES 
SAN DIEGO, CALIFORNIA 


TRANSENDER™ 
PAINT 
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| COVER: This frame, from a 
four-minute film depicting the 
Renault concept car, Laguna, 
was created by the in-house 
CAD/CAM team at Renault 
Industrial Design. The image 

4 was rendered and animated 
on a Silicon Graphics 
workstation running Explore 
software from Thomson Digital 
Image (TDI; Paris and New York). 
For more on industrial design, 
see page 30. 
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Advances by researchers in 
physically based modeling and 
fractal modeling are bringing 
us closer to the day when 
software will be able to ani- 
mate scenes automatically. 
By Peter Sgrensen 
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APPLICATIONS 

e Architectural Visions 

@ Reviving a Dying Art 
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@ Making History Come to Life 
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Mac Painting Venture Practical applications of 
virtual reality continue to lag 


PRODUCTS behind market hype, but a 
handful of useful programs 

RESOURCES are beginning to hit the street 
even as researchers continue 

EVENTS to advance the technology. 
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65. Spotlight on Animation 
For those confused by 
the technology, this two-part 
report on computer anima- 
tion offers an overview of the 
leading high-end systems, 
summarizes trends in the PC 
world, spotlights cutting-edge 
projects, and explains how to 
“roll your own” animation. 

By Gregory MacNicol 
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The IBM RISC System/ 


The power youve been seeking 


= 


It's a never-ending quest for power seekers. already has more than 2,500 of the most popular 
You're always looking for ways to run your favor- technical and commercial applications up, run- 
ite applications faster. Well, search no more. The ning and running fast. And if you think you 
RISC System/6000" family of POW ERstations know a good thing when you see it, so do soft- 
and POW ERservers gives you power that soars ware vendors. Thats why you'll also be seeing 
as high as 23 MFLOPS. more and more applications coming on board 

the RISC System/6000 platform all the time. 


MIPS. | SPECmark™ And if you like to build your own solutions, 
there’ a full arsenal of enablers and relational 
data bases from leading vendors, as well as 


CASE tools and a host of popular programming 


languages. 
When it comes to porting, your ship 
has come in. Of course, all the speed in the A smorgasbord of solutions. Applications 
world wouldn't mean much without the applica- already announced include the [BM engineering 


tions you need. So the RISC System/6000 family design packages CADAM,; CAEDS, CBDS, 


MFLOPS are the results of the double-precision, all FORTRAN Linpack test 100x100 array suite. The Dhrystone Version 1,1 test results are used to compute RISC System/6000 Integer MIPS value where 1,757 Dhrystones/second is 
1 MIPS (Vax 11/780). SPECmark is a geometric mean of ten benchmark tests. All performance data are based on published benchmark information. 


IBM is a registered trademark, and RISC System/6000 and CAEDS are trademarks of International Business Machines Corporation. SPECmark is a trademark of Standard Performance Evaluation Corporation. UNIX is a registered 
trademark of UNIX System Laboratories, Inc. CADAM is a trademark of CADAM INC. CATIA is a trademark of Dassault Systemes. CBDS is a trademark of Bell Northern Research Corporation. DECstation is a trademark of Digital 
Equipment Corporation. HAGAR THE HORRIBLE Character(s) © 1990 King Features Syndicate, Inc. © IBM Corp. 1991, all rights reserved. 


6000 tamily. 


for all your applications. 


CATIA” and AES. Also available are a broad Command enormous processing clout. 
spectrum of solutions from vendors like Valid The RISC System/6000 family is built to boost 
Logic, MacNeal Schwendler, Swanson Analysis, the performance of the software power seekers 
SAS Institute, SP5S, Wavefront, Alias, Polygen, use most. It’s got the best floating point processor 
Cadence, Fluid Dynamics International, Western in the business for numerically intensive 

Atlas, ECL Petro and creare.X. Scientific and applications, plus a new superscalar processor 
technical applications are available in areas like and incredible 3D 

physics, structural analysis, chemistry, securities eraphics capabilities. 

trading, mathematics, earth resources, opera- To find out more, call 

tions research, visualization, graphics, technical your IBM marketing 

publishing and more. Theres also accounting representative or IBM 

software like FourGen and support for leading Business Partner. For 

UNIX*-based office automation packages. And literature, call 

there are key industry applications for businesses 1 800 IBM-6676, 

in medical groups, retail stores, newspapers, ext. 990. } 


pharmacies and Many more. 


For the Power Seeker.. 
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What's Wrong 
with This Picture? 


uring the past year or so, we’ve grown very fond of celebrating the 

wonders of electronic photo manipulation. In a number of recent 
stories, we’ve demonstrated how it’s possible to merge and manipulate 
photos to create fantastic, yet flawless, photo illustrations of virtually 
any scene imaginable. For example, we’ve shown how photo-retouchers 
can turn a red tomato blue, place a jazz guitarist inside a glass of beer, 
transform city skyscrapers into a skyline of giant chess pieces, apply the 
spots from a Dalmation to a litter of white cats, or even change a model’s 
“outie” bellybutton to an “innie.” 

We have also found the space and time to point out how the technology 
is finding its way into the hands of more and more artists, illustrators, 
and photographers. And we’ve spared no ink reporting that digitally 
retouched images are appearing in an ever 
greater variety of print media, from advertis- 
ing catalogs to magazine features to newspa- 
per articles. 

But the bigger picture that often gets ig- 
nored in all of these discussions is one involv- 
ing ethics. Indeed, where should one draw the 
line when it comes to electronic photo ma- 
nipulation? When is it wrong to manipulate 
an unsuspecting viewer’s perception of reali- 
ty? When an image is intended purely as an 
advertisement or as an artistic illustration, 
and when it has obviously been doctored, 
there may be little danger of betraying the 
trust that the intended viewer naturally 
places in the veracity of a photograph. But in 
most other cases, the situation is more complex. 

For instance, to cite one of the most famous examples, was it unethical 
for National Geographic to use a computer to move the pyramids closer 
together slightly (approximately 1.5 picas) for its February 1982 cover? 
Was it a breach of the public trust in the magazine’s reputation for 
accurately documenting scenes from around the world that most of us 
would otherwise never see? To be sure, the magazine has taken heat for 
nearly a decade and observers say it has found it difficult to regain some 
of the credibility it lost as a result of that minor alteration. 

One of the leading authorities on the ethics of computer-enhanced 
photo illustration, Kurt Foss, director of the Electronic Photojournalism 
Lab at the University of Missouri School of Journalism, also finds the 
pyramid photo interesting because, as he pointed out at the recent Sey- 
bold Seminars in Boston, “The photographer apparently brought the 
camels and a camel herder to the site for the photo. They normally would 
not have been anywhere in the vicinity. Was that no less of a sin in 
passing off the image as a documentary photo?” 

Such a manipulation of a scene before the camera button is pushed—or 
even afterward, for that matter, using traditional darkroom tech- 
niques—is not new. Photographers commonly alter reality by choreo- 


Front End, cont. on p. 8 
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VIDEO TAPING - VIDEO TELECONFERENCING + VIDEO PROJECTION 


Adjustment free auto-lock to 


workstations, PCs and Mac lis 


Interlaced and 
non-interlaced inputs 


Pan, scroll and zoom 
Flicker-free output 
Real time conversion 
Video mix capability 
Full 24-bit color 
Genlock 


Broadcast quality 
NTSC/PAL composite video, 
S-Video, RGB RS-170/EBU, 
Y, R-Y, B-Y 

and 
RGB 31.5 kHz for projection 


Adjustment free auto-lock to 


workstations, PCs and Mac lls 


Flicker-free output 
Real time conversion 
Video mix capability 
Full 24-bit color 
Genlock 


Broadcast quality 
NTSC/PAL composite video, 
S-Video, RGB RS-170/EBU, 
Y, R-Y, B-Y 


Adjustment free auto-lock to 
EGA, VGA and Mac lis 


Flicker-free output 
Real time conversion 
Video mix capability 
Full 24-bit color 
Genlock 


Broadcast quality 
NTSC/PAL composite video, 
S-Video, RGB RS-170/EBU, 

| Y, R-Y, B-Y 


NEW 
MODEL 


RGB/Videolink 
1600U 


The most versatile scan converter available, 

the RGB/Videolink® 1600U transforms high resolution 
computer graphics to television format in real time. 
This allows recording on any video tape recorder 
and connection to video projectors, teleconferencing 
systems and composite monitors. The 1600U auto- 
syncs to all computer RGB signals with horizontal scan 
rates from 20.0—90.0 kHz, including workstations, 
PCs, and Mac Ils. Both interlaced and non-interlaced 
inputs are accepted. Broadcast quality video Is 
available in composite NTSC/PAL, S-Video and 

Y, R-Y, B-Y formats. The 1600U features a double scan 
rate output for video projectors and other display 
equipment accepting signals up to 31.5 kHz. It is the 
only scan converter able to perform both high quality 
projection and videotaping. 


NEW 
MODEL 


RGB/Videolink 
1450AX 
600AX 


The choice for scientific; industrial and military 
applications, the RGB/Videolink 1450AxX is 

the first popularly priced full range scan converter 

to automatically synchronize to computers with 
horizontal scan rates from 21.5—80.0 kHz, including 
workstations, PCs and Mac Ils. The 1450AX allows 
customers with a wide range of computers to address 
all of their scan conversion requirements. 


The choice for multimedia applications on 
personal computers, the RGB/Videolink G00AX 
supports VGA, EGA and the Mac II. It automatically 
synchronizes to any computer RGB signal with 
horizontal scan rates from 21.5—35.0 kHz. 


2550 Ninth Street Berkeley, CA94710 Tel: (415)848-0180 Fax: (415) 848-0971 
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graphing a setting, posing charac- 
ters, re-enacting scenes, rearrang- 
ing objects, using special lenses 
and filters to create desired effects, 
or burning and dodging in the 
darkroom to highlight or dim cer- 
tain areas of the photo. Indeed, an- 
other proponent of photo ethics 
who also spoke at the Seybold 
Seminars, Gunnar Borrevik, asso- 
ciate director of the Institute of 
Journalism of Norway in Fredrik- 
stad, suggested that photos have 
been “lying” ever since Alexander 
Gardner created a photo after the 
Battle of Gettysburg in 1863, one of 
the first news photos in history: “Be- 
fore taking it, he had carried the 
body some distance, taken off its 
uniform, put on another one, and 
presented the resulting news photo 
as a dead enemy sharpshooter.” 

Of course, photojournalism’s 
code of ethics has certainly come a 
long way since the Civil War. To- 
day, no principled professional 
photographer would consider such 
blatant deception, just as no ethi- 
cal journalist would consider 
changing the facts of a story or fab- 
ricating a quote. What’s different 
now, however, is that altering a 
photograph has become so simple 
with computer retouching technol- 
ogy that those who suddenly have 
been given the magic to make such 
changes at will have not necessar- 
ily given much thought to the pow- 
er of a photograph or to the public’s 
belief that a photograph truly re- 
flects reality. 

For that reason, a number of 
journalistic organizations have 
adopted strict policies regarding 
photo manipulation. For example, 
last November, AP executive pho- 
to editor, Vincent Alabiso, released 
an internal policy statement that 
read, “Simply put, the Associated 
Press does not alter photographs. 
Our pictures must always tell the 
truth ... The content of a photo- 
graph will NEVER be changed or 
manipulated in any way. Only the 
established norms of standard pho- 
to printing methods such as burn- 
ing, dodging, black-and-white ton- 
ing, and cropping are acceptable. 
Retouching is limited to removal of 
normal scratches and dust spots. ...” 

Likewise, the National Press Pho- 
tographers Association’s current 
statement of principle, which will be 
formally proposed at NPPA’s annu- 
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al convention next month, clearly 
addresses this issue: “As journalists, 
we believe the guiding principle of 
our profession is accuracy, therefore, 
we believe it is wrong to alter the 
content of a photograph in any way 
that deceives the public ... It is clear 
that the emerging electronic tech- 
nologies provide new challenges to 
the integrity of photographic images 
... In light of this ... we reaffirm the 
basis of our ethics: Accurate repre- 
sentation is the benchmark of our 
profession. ...” 

On the other hand, no one wants 
to be accused of inhibiting either 
technological progress or artistic 
creativity. In fact, according to 
NPPA’s executive director, 
Charles Cooper, while hard news 
and sports photos should not be al- 
tered, the association does not op- 
pose manipulating photographs for 
illustration as long as they are la- 
beled as such. 

Honesty is certainly the best pol- 
icy. In fact, most organizations 
share the view that as long as the 
public is clearly made aware of any 
alteration, almost anything goes. 
Unfortunately, such policies have 
been suffering of late and, unless 
safeguards are taken, will increas- 
ingly do so in the future as the de- 
ception-enabling technology is pro- 
liferating, not just within the ma- 
jor news organizations, but among 
publications of all sizes. In fact, 
one estimate has it that within a 
year, most newspapers will have 
installed electronic picture desks 
to handle wire-service photos. 
Moreover, with huge digital cata- 
logs of thousands of photographs 
apiece becoming available on CD- 
ROM, the possibilities of altering 
reality in photos are endless. 

The University of Missouri’s 
Kurt Foss is also among those con- 
cerned by these trends as well as 
by a number of unlabeled photo 
manipulations that have been pub- 
lished over the past few years. One 
of the examples he cites is from the 
Long Island tabloid Newsday, 
which created an illustration for 
its October 27, 1989 cover story on 
funding for the Grumman F-14 
fighter jet. The image, which 
shows the sky filled with 18 of the 
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Wil Be in’90 Budget, 
Aspin and Others Say 


jets taking off in formation, was 
created on a computer from a pho- 
to of one of the jets landing. It 
wasn’t necessarily obvious that 
this was a computer-enhanced 
photo illustration. The illustration 
was published, Foss recounts, de- 
spite the fact that “the photo editor 
tried to keep this from happening.” 
Prompted by such questionable 
practices at publications of this 
caliber, not to mention many more 
at less-reputable tabloids, Foss re- 
cently conducted a survey to study 
the impact and implications of dig- 
ital photo manipulation. He sur- 
veyed more than 1000 editors, pho- 
tojournalists, and members of the 
public regarding their awareness 
and perceptions about the use of 
this new technology. What he 
found particularly noteworthy, 
and what gives immediate cause 
for concern, is that, while 90 per- 
cent of editors and 95 percent of 
photojournalists were acquainted 
with electronic manipulation of 
photographs, only 38 percent of the 
general public—the group for 
whom the images are intended— 
had heard or read much about it. 
The survey also presented a 
range of hypothetical situations in- 
volving electronic photo manipula- 
tion and asked the respondents to 
agree or disagree with the course 
of action taken by the publication 
in question. In one, in a key base- 
ball game, the home team’s left 
fielder makes a game-saving catch 
in the last inning. A newspaper 
photographer gets several pictures 
of the play. The best photograph 
shows the ball a foot from the play- 
er’s glove. An editor expresses dis- 
appointment that the photo does 
not show conclusively that the ball 
was caught. The editor decides 
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that the photograph should be al- 
tered by computer to place the ball 
in the glove. 

Another situation involves a 
newspaper's travel section, which is 
doing a story on bike touring and 
illustrating it with a photo of bikers 
pedaling through scenic country- 
side. An editor is concerned that the 
telephone poles and lines along the 
country road detract from the 
charm of the photo and the story. 
He decides that they should be re- 
moved from the photo by computer. 

In both cases, and in virtually 
all of the situations presented, the 
respondents were strongly opposed 
to any electronic tampering with 
the original photos, unless the fi- 
nal images were obviously identi- 
fied as having been altered. 

One approach to labeling com- 
puter-enhanced photos that has 
merit comes from a committee in 
Norway that includes representa- 
tives from the country’s major 
press photography and journalism 
organizations. According to Gun- 
nar Borrevik, the committee, like 
the US organizations, stated clear- 
ly that electronic manipulation 


should not be used on photos por- 
traying reality. But, also like US 
groups, the committee did not 
want the press to forego the obvi- 
ous advantages that the new tech- 
nology affords for creating other 
forms of illustrations. 

“However,” says Borrevik, “the 
most important thing would be 
that the photo should not sail un- 
der a false flag. If it had been tam- 
pered with beyond pure enhance- 
ment and clarification of the mes- 
sage, the readers should be told. 
(Therefore, the committee] pro- 
posed that a standard symbol 
should be developed, and that this 
should be placed in the photo, not 
just in the caption or credit line.” 

The committee suggested that the 
symbol should contain the word 
“Montasje,” with the “M” given ex- 
tra prominence. In fact, its hope was 
that the “M” could become an inter- 
national standard, as it is the first 
letter of a relevant term for manipu- 
lation in just about every language 


that uses the Latin alphabet. The 
Norwegian Press Association adopt- 
ed these proposals last year, and a 
Norwegian delegation was planning 
to propose them to the Nordic con- 
ference on press ethics in Oslo this 
May. | 

The time has come for a large 
dose of consciousness-raising among 
those who will be making decisions 
about electronic image manipula- 
tion. Whether that means a re- 
newed commitment not to alter a 
photo for documentation purposes or 
whether it means clearly identify- 
ing the computer’s role in retouch- 
ing a photo for illustration pur- 
poses—with either a symbol, credit 
line, or caption—putting such poli- 
cies into practice will protect the 
credibility of both photographs and 
the publications in which they ap- 
pear, as well as help keep those in 
the profession more honest. After 
all, seeking the truth and present- 
ing it honestly is what journalism 
and publishing should be all about. 
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More work surface. CADCorner’s surfaces are larger and stronger to accommodate 19” CAD monitors, 
input devices, disc drives, and “‘D”’ sized drawings. More storage. CADCorner has add-on shelves and 


The Mayline Company, P.O. Box 1342, Sheboygan, WI 53082-1342. Phone 414-457-5537. 
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drawer modules for paper storage, software, manuals, and CAD accessories. More flexibility. CADCorner 
starts with a new free-standing corner unit to which you can add modular 

components including reference tables and printer stands. Lower 
price. Workstation configurations and options from $659 to $2000 


MAYLINE/HAMILTON 


Engineering Furniture Systems 


9 


Computers and Communications 


1991 NEC T te MultiSync is a registered trac C Technologies, Inc 


tell you how great it is. 


call 1-800-NEC-INFO. In Canada, call 1-800-268-3997. 
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The most basic instinct 1s not just 
to build, but to build the best. 


Among children, being the best is 
friendly competition. But among com- 
panies, being the best decides critical 
issues. 

Issues such as who will have jobs 
and who won't. And which companies 
will survive and which will not. 

On a global scale, it even influences 
which nations will grow economically 
stronger, and which will stagnate. 

With so much at stake, five years 
ago CalComp initiated a program to 
assure that our products would be the 
best and that our employees and fac- 
tories would be world-class competi- 
tive. Now, we can tell you that the 
program is a SUCCESS. 

Today, CalComp cost-effectively 
produces the highest quality plotters, 
printers, digitizers and display sys- 
tems made anywhere in the world. 


In fact, our products are so competi- 
tive that half our sales are outside the 
USA, in the home markets of many of 
our toughest competitors. 

That has favorable balance of trade 
implications because for every $1 of 
components we import, we export 
$5.25 in complete, value-added, 
finished product. 

At the customer level, CalComp 


quality means world-class performance 


and commitments to match, with such 
industry firsts as a 3-year warranty for 
our new Pacesetter™ plotters, lifetime 
warranties on our digitizers and a 
Spare-In-The-Air™ program for our 
display systems. 

So don’t ever wonder where in the 
world the best plotters, printers, digi- 
tizers and display systems are made. 
The answer is here, in America, by 
CalComp. 

To find out more about CalComp’s 
world-class products, call 800-932-1212. 


Wedrawon 
your Imagination. 


=7CalComp 


A Lockheed Company 


©1991 CalComp, Inc. CalComp, P.O. Box 3250 Anaheim, CA 92803. Pacesetter, Spare-In-The-Air and We draw on your imagination are trademarks of CalComp, Inc. 
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News in Brief 


Twenty-one companies, led by Microsoft, Compaq, Mips Computer 
Vendors Try fo Link Systems, and Digital Equipment Corp., have banded together to support 
: what they call the “Advanced Computing Environment” (ACE). The 
Unix and PC Worlds goal of the ACE initiative is to define common standards for new, 
advanced computing systems that include compatibility with existing 
PCs, thus forming a link between two previously distinct worlds. 

Explaining the potential impact of the group, Don Gaubatz, group 
manager for workstations and servers at DEC, says, “Software vendors 
will be able to put the names of a phenomenal number of hardware 
vendors on the side of the box. Customers will be able to buy shrink- 
wrapped software that runs on one of two operating systems and on two 
different kinds of buses.” 

Other members of the group include Sony, Kubota, NEC, Olivetti, 
Siemens Nixdorf, Silicon Graphics, Tandem, and The Santa Cruz 
Operation. Noticeably absent from the new consortium are Sun 
Microsystems, IBM, Hewlett-Packard, and Motorola. 

The ACE initiative supports Microsoft's OS/2 3.0 operating system 
(which supports Windows, OS/2, Posix-compliant, and DOS-based 
applications) and Unix-based systems that run SCO’s Open Desktop 
(which supports applications compliant with such standards as OSF, 
Posix 1003.1, and X/Open XPG3 and will be compatible with 
applications running Mips-based Unix systems such as Digital’s Ultrix). 
Two computer platforms are also supported: x86-based systems and 
ARC (Advanced RISC Computing) specification-based systems. 

The ARC specification defines a common set of hardware and system 
firmware interfaces to operating systems and applications that can be 
implemented on Mips-based machines, common storage media and film 
formats for data exchange between personal computers and ARC 
machines, and PC-compatible I/O interfaces. In addition, the ARC 
specification supports Digital’s TurboChannel expansion bus. 

The ACE group claims that existing PC and Unix applications will 
run on both compatible computer platforms supported by the initiative. 
The ARC specification, which is being developed by ACE members, will 
become available publicly when ARC-compatible products begin 
shipping. End-user systems are expected to become available in 1992. 


Barneyscan (Alameda, CA) has signed a joint research and 
Quality Control development agreement to digitize the industry-standard quality control 

devices from the Graphic Arts Technical Foundation (GATF) that are 
for Desktop Prepress used to monitor platemaking, process inks, and press performance in the 
printing industry. “For desktop prepress technology to become a 
successful choice for commercial publishing, it must focus ... on quality 
and consistency of the final printed product,” says Suzanne Crocker, 
Barneyscan’s vice president of marketing. “This can only be obtained by 
controlling the entire process—from scanned color images through the 
printing process.” Barneyscan intends to supply the control devices as 
EPSF files with its ColorAccess calibrated color separation software to 
enable monitoring of print runs. 
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Macintosh owners can finally get their hands on Apple Computer’s 


Apple’s System 7.0 long-awaited System 7.0 operating system. First announced in May 
Finally Debuts 1989, System 7.0, which requires 2M of RAM and a hard disk, is 
ina ly u available to current customers as a $99 personal or $349 group upgrade 


and will be shipped with new computers. 

Among other things, System 7 provides “cooperative” multitasking, 
access to virtual memory, file sharing among networked computers, and 
Truetype (mathematically defined text). In addition, it offers more 
sophisticated features, such as inter-application communications for 
scripting and linking software applications and automatic document 
updating, which will be implemented by software developers in future 
applications. (Apple claims that existing “32-bit clean” software can 
run without modification under the new operating system.) 

While most software developers currently are supporting only some 
of the most basic System 7 features such as “balloon help” (an in-context 
help system), developers believe the features included in the operating 
system could eventually lead to new ways of working with software— 
and new types of software. “In a year or a year and a half, | expect 
software to look quite different than it does now,” says Brand Fortner, 
director of research and development for Spyglass (Champaign, IL), 
who envisions a time when the company’s data visualization techniques 
become tools easily used within a variety of software programs. 

“System 7.0 encourages and allows for alliances to develop among 
software developers,” says Arthur Bell, head of Toronto-based Alias 
Research’s style division. 

Whether System 7.0 will help Apple gain new customers while 
stemming the tide of developers rushing to the potentially larger 
Microsoft Windows market remains to be seen. “We’re happier working 
with System 7.0 than with Windows,” says Bell, “but we’re happy 
Windows came about.” 


A coalition of US manufacturers is working with Valisys Corp. (Santa 
Coalition Targets Clara, CA) and Applied Computer Solutions (St. Clair Shores, MI) to 

develop a new 3D tolerance stack-up analysis system that will allow 
Tolerance Problem engineers to run tolerance tests that in the past were too time- 
consuming to run. Coalition members include IBM, Eastman Kodak, 
General Dynamics, Ford, and Chrysler. “With this new power,” says 
John Clancy, president of Valisys, “the design engineer can produce 
final designs that are de-sensitized to process variations—a trick that the 
Japanese have mastered through many years of process control and 
process manipulation.” 


Claiming that its workstation is already well-respected as an electronic 
Atari Strives for publishing platform in the German marketplace, Atari Computer has 

formed a new division, called Professional Systems Group (Sunnyvale, 
Industry Respect CA), that aims to develop that same respect in the US market. To do 
that, the new division will provide marketing and distribution support 
to a group of companies offering products for the Atari TT030 
workstation. In some cases, these products already have been made 
available in Europe. According to a spokesperson for the Professional 
Systems Group, the Atari solutions offer superior performance at a 
more affordable price than those offered on Macintosh, PC, or Amiga 
platforms. Among the products being pushed by the company are 
Retouche CD (a color photo-retouching package), Didot Line Art (a 
vector graphics editor), PageStream 2 (a desktop publishing program), 
and SoftRIPS (a raster image processor that links the Atari directly to 
Linotronic or Compugraphic imagesetters.) 
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“When I bought my TARGA. board 
back in ’85, it was the 
most sophisticated product 
on the market. It still is.” 


Jonathan Herbert 
Computer 
Illustration 


New York, New York 


Graphic created by Jonathan Herbert, using the TARGA board 
with TIPS®, RIO™ and TOPAS™. For more information contact 
Jonathan Herbert at (718) 383-1251. 


Just look at us now. Today’s TARGA+ supports multiple platforms, 
including PS/2, and multiple display resolutions in both interlaced and 
non-interlaced modes. And, with our new VGA overlay feature, you can 
superimpose VGA graphics directly onto your non-interlaced output. Looks 
like we’ve done it again. 

Introducing the Truevision TARGA+. The next generation TARGA for the 


next generation TARGA user. 


v ‘TRUEVISION’ 


Providing Solutions With Vision™ | For more information 


7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
Switzerland 41-1-825-0949 U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other 617/229-6900 


RIO and TOPAS are trademarks of AT&T. 
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@In a move that could present competition for Pixar’s Renderman, 
Also of Note Ithaca Software (Alameda, CA) has struck a deal that calls for it to 
incorporate the Advanced Rendering Technology from Hewlett- 
Packard (Fort Collins, CO) into its HOOPS graphics development 
system. The deal, says Ithaca, will give software developers access to 
“the finest rendering technology in the world.” 

@ The good news for Apple Computer (Cupertino, CA) is that the 
demand for its new, low-cost Macintoshes is extremely high. The bad 
news is that the heavy demand is causing profit margins to drop faster 
than expected. At press time, that fact was causing a drop in Apple’s 
stock price. While the profit margin drop was steeper than Apple 
anticipated, the company says it’s the result of Apple’s effort to change 
from a high gross margin company to a low gross margin company with 
increased market share. 

e@ Alias Research (Toronto), which has acquired in the past six months 
the product lines from three companies—SketchTech Inc., Digital Art 
S.A., and Full Color Computing—is now in the process of acquiring the 
Sonata product line from a UK-based company called t? Solutions. The 
Sonata products are targeted at the AEC market. 

e A group of scientists and engineers has come together to enhance the 
effective use of the Macintosh computer in science and engineering 
applications. MacSciTech will be based in Worcester, Massachusetts, 
and will function as both a user group and a professional association. 
© Next Computer (Redwood City, CA) claims to have shipped 8000 
Next CPUs during the fiscal quarter ending March 31, the first full 
quarter of shipping for its new line of workstations. 

© Hoping to find gold among its competitor’s discards, Commodore 
(West Chester, PA) has launched operation “Windfall”, a new marketing 
program designed to forge partnerships with educational dealers and 
VARs who have been dropped by Apple Computer (Cupertino, CA). 
@ Those of you who caught the opening number of this year’s Academy 
Awards ceremony might be interested to know that the switching and 
synchronization of video images was controlled by a personal 
computer—a feat that Advanced Remote Technologies (Campbell, 
CA) claims was a television first. The production number featured a 
live dance troupe that appeared to be leaping in and out of a giant video 
screen running a montage of movie clips. 

e Intergraph (Huntsville, AL) has won a major contract to provide the 
US Navy with $362.4 million worth of CAD/CAM systems and services 
over an indefinite period of time. The contract is part of the Navy’s $2 
billion CAD-2 program. 

e Computervision (Bedford, MA) has ported its Medusa family of 
CAD/CAM software to the Ultrix operating system, which will allow it to 
run on Digital’s DECstation and VAXstation hardware. 

e The sales of software applications based on Microsoft (Redmond, 
WA) Windows, version 3.0, is skyrocketing according to recent figures 
released by International Data Corporation (Framingham, MA). The 
market research firm projects that the number of copies of Windows- 
based applications shipped will reach 3.8 million units in 1991—a 150 
percent increase over 1990. 

@ The US Army has signed a $5.9 million contract that calls upon 
Alliant Techsystems (Edina, MN) to tailor the miniature Aladdin 
processor for avionics applications. The Aladdin, dubbed the “soup-can 
supercomputer,” packs the processing power of 10 supercomputers into a 
soup can-sized cylinder. 

e A US District Court has agreed to move ahead with the antitrust suit 
filed by Cyrix (Richardson, TX) against Intel (Santa Clara, CA). Cyrix 
alleges that Intel monopolizes the market for PC math coprocessors. 
News compiled and reported by Stephen Porter, CGW managing editor 
and Barbara Robertson, CGW West Coast senior editor. 
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1. Help Icon 2. AutoCAD Sub-Menu Icon 3. Icons Are Made In AutoCAD 4. GT Top 10™ 
5. Bird’s-Eye Icon 6. GT Flexicon Pops Up At Cursor 7. Hot Spots to Nested Sub-Menus 8. Reassignable Icon 9. Resize Icon 


If you use AutoCAD 386, here’s some uplifting news. 
GT Flexicon™ software does more than move your 
tablet from the table to the 
screen. As the industry’s first 

HM fully automated, user- 
definable interface, 
GT Flexicon allowsyou 
to step through com- 
mands so naturally, 


GT FLEXICLIN: 
Tm r ~ 


Ane ornare 


GI FLEXICON \\\4 


fa] Me 


in a whole 
new way. 


A Pop-up AutoCAD GT Flexicons 
appear instantly at your cursor. 


Compatible with our popular ARTIST 
graphic controllers, GT Flexicon takes 
only seconds to appreciate. Simply 
scroll over your favorite GT commands, 
and soon you'll be panning and zoom- 
ing froma bird’s-eye-view. To help you 
hold your thoughts, we’ve added reas- 
signable icons that can be assigned and 
re-assigned to any AutoCAD command, 
lisp routine or macro during your draw- 
ing session, so youreyes never leave 
your work. 


ve \OuL 
AutoCAD A New In 


errace 


Suddenly, you realize how productive you are. Soon, you 
wonder how you could have worked any other way. 


GT Flexicon runs with ARTIST X/JS, 
XJ12, XJ10 or 12MC graphic controllers. 


Gt Flusicnt 


< ARTIST Graphics keeps pace with 
AutoCAD changes and upgrades. 


GT Flexicon. It's more than new software. 
It's a new point of view. 
For your nearest dealer, call 


“1-SOO-6-ARTIST™ 


KL 


ARTIST GRAPHICS 


A Control Systems Company 


ARTIST is a U.S. registered trademark of ARTIST graphics. AutoCAD is a registered trademark of 
Autodesk, Inc. © Copyright ARTIST Graphics. All rights reserved. Specifications subject to change. 
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-Rawpowerinitsm 


The Apple” Macintosh IItx 
and Macintosh IIci are 
two of the most powerful 
personal computers 
in the world today. 
Both boast 
lightning-fast 32- 
bit Motorola 68030 
microprocessors (running at 40 and 25 megahertz, 
respectively). Both have a math coprocessor on board 
as standard equipment. And both have the power to 
handle up to 128 megabytes of RAM on the logic board. 
Both have enough expansion slots under the 
hood to add everything from 24-bit video cards to 
graphic accelerators, and just about any kind of 
networking card, from Ethernet to Token-Ring. 
Its the kind of pure processing muscle you 
need to run industry-standard design programs 
like AutoCAD and MicroStation. And support 
industry standards like CALS, DXF and IGES. 
With Apple’ fully compliant version of 
UNIX"— A/UX’ 2.0 —the Macintosh IIfx 
and IIci can also run UNIX, the X Window 
System, Macintosh programs and even 
MS-DOS programs all at the same time. 
And you'll have UNIX multitasking and 
networking, including TCP/IP and NFS. 
That’ real computing power. 
Which now brings us to the civilized part. 
Macintosh design programs work in 


Macintosh IIci 


Macintosh Ilfx 


©1991 Apple Computer, Inc. Apple, the Apple logo, A/UX, Mac, Macintosh and “The power to be your best” are registered trademarks of Apple Computer, Inc. The main monitor shown is a 19" Radius monitor by Radius, Inc. AutoCAD is a registered 
Microsoft Corp. Motorola is a registered trademark of Motorola Corp. UNIX is a registered trademark of ATET. The X Window System is a trademark of Massachusetts Institute of Technology. Pump image was created by Joe Guagliardo with MacBRAVO! 
Intergraph Corporation. Building image was created with Upfront. Upfront is a trademark of Alias Research, Inc. “The February 1991 Ingram study rated Macintosh computers against MS-DOS PCs running Windows 3.0 on time taken to complete applications. 


ost civilized form. 


_Total Ae Performance 


Mac Ilci w/Cache Card 


the same graphic, intuitive way | 
as thousands of off-the-shelf IBM PS/2 Model 70 336/25 
Macintosh personal produc- _ ict | 
tivity programs. Everything 
from a FORTRAN compiler _ cone De 386035 oe a 
to aspreadsheet works in | WueszNowmiss OP 
aconsistentway.Soyoull “> or 


find youll tap into ever eon he ta ond 
More power More often. computers from IBM and Compaq. 
And Macintosh programs all work together. So 
you can copy your conceptual drawings and render- 
\ ings from CAD programs and then paste them into 
| presentations, memos or manuals—choosing from 
thousands of innovative programs —with a few 
simple keystrokes. Or even cut and paste between 
other environments (such as DOS and UNIX). 
Every computer should have the power to 
work this easily. Only an Apple Macintosh does. 
And dollar for dollar, chip for chip, recent 
independent tests by Ingram Labs reveal that 
| Macintosh is actually a better value than some 
1 formidable 486 PCs from Compaq and IBM" 
For a free copy of those test results** 
and the name of your nearest authorized 
| Apple reseller call 800-446-3000, ext. 530. 
Youll soon find Macintosh has the 
power to change the way you think about 
power. The kind of power that _ & 
no other personal computer can 
imitate. The power to be your best’ ; 


trademark of AutoDesk, Inc. Compag is a registered trademark of Compaq Computer Corp. IBM ts a registered trademark of International Business Machines Corp. Ethernet is a registered trademark of Xerox Corp. MS-DOS ts a registered trademark of 
MacBRAVO! is a registered trademark of Schlumberger Technologies. Orbiter image was created with MicroStation Mac. MicroStation is a registered trademark of Bentley Systems Inc., an Intergraph affiliate. Intergraph ts a registered trademark of 
Value is based on Ingram Labs’ performance results and the manufacturer's suggested retail price. “*One brochure per customer. Offer good only in the US. and while supplies last. Allow 4-6 weeks for delivery. This ad was created on a Macintosh. 


Without 
Seiko Instruments Tablets, 
Youre Surrounded 
By Danger. 


All around the edges, our competitors’ 
tablets become 33% less accurate. Or worse. 
That could skew designs dangerously, 
by a foot or more when built to scale. 
Only Seiko Instruments tablets give 
you arazor-sharp .015 inch 
accuracy, edge to edge. With 
us, every point and line 
you make is safe, no 

matter where 

you make it. 
Our secret? 
Better technology. 
Our proprietary tech- 
nology makes our tablets 
more accurate at the edges 
and less prone to edge inac- 
curacies and dead spots than any 
other tablets you can buy. Better tech- 
nology also makes our tablets up to 
two times as fast, and compatible with 
virtually every software and hardware com- 
bination. And we include advanced template 
software that lets you easily create custom 
menus. All of which makes our tablets sharper, 
faster, and more useful than the others. 


Accurate Menu 
Area Data Rate Software 


Seiko Instruments Up to 200° 
ews [wor [ae [> 
So, for accurate CAD and graphic art 


applications on the PC and Mac, choose 

Seiko Instruments. The only tablets that give 
you the edge. Call 1-800-888-0817 
for a product brochure or reseller 
information. 


Free AutoCAD” 
Template Included. 


SII @ 
Seiko Instruments 


Seiko Instruments USA Inc., 1130 Ringwood Court, San Jose, CA 95131, (408) 922-5900. FAX (408) 922-5835. Specifications subject to change without notice. AutoCAD is a registered trademark of Autodesk, Inc. 
Macintosh is a registered trademark of Apple Computer, Inc. © 199] 
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Sstardent Targets the Desktop 


the benefits of visual- 

ization to a larger com- 
munity, Stardent Comput- 
er (Concord, MA) has in- 
troduced the Vistra 800 
Series, a family of low-cost 
desktop visualization sys- 
tems based on the Intel 
i860 microprocessor. 

According to the compa- 
ny, this series is targeted 
at scientists and research- 
ers whose applications can 
benefit from visualization 
but who previously had 
been unable to afford di- 
rect access to visualization 
systems. 

Each of the three models 
in this series, the 800, the 
800e, and the 800ex, offers 
progressively more graph- 
ics performance. All members of the 
product line offer advanced techniques 
such as single- and multi-pass true 
transparency, 2D and 3D texture map- 
ping with integrated lighting, and 
global anti-aliasing to provide realistic 
images. 

The systems also offer other built-in 
capabilities, including depth cueing 
and fog; backface culling and automat- 
ic normal flipping; flat, Gouraud, 
smooth, Phong, and quadratic shading; 
ambient, directional, point, and spot 
lighting models from 16 different col- 
ored light sources; and both diffuse and 
specular highlights. 

Graphics performance varies from 
one model to another. The Vistra 800, 
a 16-bit, true-color system, renders up 
to 33,000 polygons and 260,000 3D 
vectors per second. The Vistra 800e, 
which includes an extended frame 
buffer architecture for 24-bit true col- 
or, can render up to 32,000 polygons 
and 260,000 3D vectors per second. 
The highest level of performance is 
provided in the 800ex, which incorpo- 
rates two additional i860 rendering 
processors and 16M of additional mem- 


i n an attempt to bring 
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PRODUCT 
SPOTLIGHT 


ory to provide 90,000 polygons and 
500,000 3D vectors per second in 24-bit 
true color. 

All models provide virtual pixel map 
support. This technique renders im- 
ages into virtual memory rather than 
directly to the frame buffer. According 
to the company, this allows the user to 
work with larger images and allows 
flexible image and graphics processing 
irrespective of frame buffer size and 
architecture. 

In all models, the i860 offers in ex- 
cess of 31 Dhrystone Version 2.1 
MIPS, 11.4 MFLOPS, and greater 
than 26 Specmarks. From 16M to 64M 
of memory is available through SIMM 
(single in-line memory module) 


technology. 

Laura Segervall, an an- 
alyst at Dataquest, a San 
Jose, California-based 
market research firm, is 
relatively unimpressed by 
this series. She notes that 
the product is “not a per- 
formance leader” and ex- 
presses some concern that 
Stardent is “once again 
switching processors.” 

On the other hand, the 
800 series is optimized to 
run AVS, Stardent’s visu- 
alization software, which 
Segervall believes is “Star- 
dent’s major advantage.” 
Indeed, she says that the 
AVS interface is easy to 
use and describes it as “al- 
most a point-and-click en- 
vironment for high-end 
graphics.” 

The company claims that a wide 
range of third-party application soft- 
ware packages will be able to run on 
the Vistra 800 through the MASS860 
Consortium, a program formed by ma- 
jor computer vendors to advocate and 
encourage the development of systems 
and software for i860-based computer 
systems. However, Segervall cautions 
that this consortium “has been slow to 
take off,” and she believes that the num- 
ber of software applications is limited. 

The new series is expected to ship 
this month. Prices will range from 
$20,495 to $50,515.—Laureen Belle- 
ville, Associate Editor 
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A Sense of Reality 


A toolkit designed expressly for devel- 
opers interested in creating real-time 
3D simulations and virtual reality ap- 
plications that run on desktop comput- 
ers is now available from Sense8 of 
Sausalito, California. 


WorldToolKit, an object-oriented li- 
brary of C routines, includes a simula- 
tion manager, a real-time rendering 
pipeline, an object manager, lighting, 
animation sequences, drivers for a va- 
riety of input and output devices such 
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as gloves and head-mounted displays, 
and data import and export facilities 
that automatically convert DXF files, 
such as those created by Autocad, into 
3D objects. 

“We’ve packaged everything a devel- 
oper needs to create real-time visualiz- 
ers,” says Tom Coull, vice president of 
marketing. 

A developer creates a virtual world 
or simulation by adding objects to 
what Sense8 calls its “universe,” plac- 
ing lights, and then adding sensors 
-and “behaviors” to the 3D objects so 
they can be manipulated. For example, 
live, interactive walkthroughs and fly- 
arounds of Autocad drawings that are 
driven by an architect using a mouse 
to control movement within the on- 
screen models can be created with the 
system. Or, the WorldToolKit library 
could also be used to turn the drawings 
into full virtual reality environments 
that can then be viewed with a head- 
mounted display. 

“With most other programs, you cre- 
ate a slide show that you play back in 
a preprogrammed sequence,” says Jo- 
die Gebhard, a principal with Cade- 
sign, etc. (Redwood City, CA). “With 
walkthroughs created with Sense8’s 
tools, you’re in control. If you turn 
right, instantly, just as in real life, you 
see what’s there.” 

In addition, when WorldToolKit is 
used in conjunction with Intel’s PC- 
based ActionMedia 750 (DVI) graphics 
cards, a developer can apply, rotate, 
scale, and “tile” textures on object sur- 
faces so that, for example, a building 
could include carpeting scanned into 
the system from a photograph. The 
real-time texture mapping capability 
helps reduce the number of polygons 
needed to simulate realistic worlds by, 
for example, allowing developers to 
texture map words on paper, paintings 
on walls, and carpeting on floors rath- 
er than modeling them. 

By using two 750 cards with the 
toolkit, a developer can create and run 
the stereo simulations needed for vir- 
tual reality applications. 

Although the first applications for 
WorldToolKit are likely to be architec- 
tural walkthroughs, the software could 
also be used to create systems for med- 
ical applications, flight simulation, 
and control systems. “We’re not re- 
stricted to houses,” says Gebhard. 
“You could walk through a component 
or a widget just as easily as [you could 
walk through] a building.” 

The WorldToolKit software, which 
runs on workstations from Sun Micro- 
systems as well as on personal comput- 
ers, is priced at $3500 and is currently 
shipping.—Barbara Robertson, West 
Coast Senior Editor 
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SGI’s Mid-Range Simulator 


While the words “interactive” and 
“real time” are often found in perfor- 
mance descriptions for 3D graphics 
hardware and software systems, few 
applications have as stringent a set of 
minimum performance requirements 
for real-time, interactive systems as do 
simulation applications. 

In the vernacular, real time often 
means not long enough to be annoying. 
In simulation, real time implies a 
minimum of 30 frames of 3D graphics 
generated and displayed onscreen per 
second; 60 frames per second is better. 
To be an interactive system, the user 
must be able to drive the graphics. 
Furthermore, to be useful, the graph- 
ics must simulate reality as closely as 
possible through such rendering tech- 
niques as texture mapping and by cre- 
ating atmospheric effects. These per- 
formance requirements have, for the 
most part, been met through special- 
purpose computer image generators 
used in conjunction with high-perfor- 
mance host computers, with the best 
systems costing millions of dollars. 

Now, Silicon Graphics (Mountain 
View, CA) has entered this market- 
place with SkyWriter, a mid-range 
simulation system. “We can’t compete 
with a $10 million simulation system, 
but we can do 75 percent of what they 
do for a fraction of the price,” says Paul 
Koontz, director of graphics systems 
for the company. | 

Silicon Graphics claims that Sky- 
Writer, SGI’s first product designed 
specifically for a particular applica- 


tion, can display up to 5000 polygons 
per frame at 30Hz with full texture 
mapping and filtering. Two graphics 
pipelines drive either one or two inde- 
‘pendent output channels; two or four 
parallel processors provide up to 140 
MIPS (millions of instructions per sec- 
ond) and 40 MFLOPS (millions of 
floating point operations per second) of 
computational power. Pricing for the 
SkyWriter systems begins at $209,000. 
“Tve seen a 40 to 50 percent increase 
in performance over Silicon Graphics’ 
(high-end) VGX graphics with Sky- 
Writer,” says Wes Hoffman of Para- 
digm Simulation Inc. (Dallas). “On the 
VGX we were getting 20Hz (20 frames 
per second) with 640-by-480-resolution 
images. Now we can get 60Hz and sus- 
tain 30Hz, and I expect we'll be able to 
sustain 30Hz at 1024-by-768 resolu- 
tion when we optimize our software.” 
According to the company, the in- 
crease in performance comes from a new 
architecture and new image chips for 
managing pixels and textures. In addi- 
tion, the company improved its textur- 
ing techniques. “The biggest advantages 
for us are the features they enhanced 
specifically for simulation, such as tex- 
ture quality, environmental conditions, 
and fill-rate performance,” says Hoffman. 
Silicon Graphics expects that the 
SkyWriter systems will be used by 
companies with higher-end systems to 
expand their simulation capabilities, 
as well as by companies new to the 
simulation market.—BR 
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Reverse Engineering 


Valysis Corp. (Santa Clara, CA) has 
added a reverse engineering capability 
to its Valysis CAD/CAM productivity 
and quality add-on software. 

Reverse engineering allows users to 
recreate 3D CAD models from previ- 
ously manufactured parts. For exam- 
ple, it can be used to remanufacture 
parts when the original drawings have 
been lost; to generate precise CAD 
models for NC machining from sculpt- 
ed, molded, or formed parts; or to in- 
vestigate critical design features on 
prototypes. 

The company explains that the re- 
verse engineering module allows the 
user to begin with a blank part file, 
measure features using a coordinate 
measuring machine (CMM) on a sam- 
ple part, and create corresponding en- 
tities in the CAD part file. 

The system can measure both geo- 
metric features and freeform surfaces. 
To measure geometric features, the 
measuring instrument is placed in the 
manual mode and the operator touches 
the part with the probe. The machine 
interface transmits the x, y, and z coordi- 
nates of the point to the main program. 
Once the specified number of points 
have been received, the entity is com- 
puted and created in the CAD database. 

Freeform surfaces can be measured 
in either a profile mode or a surface 
mode. In the profile mode, the meas- 
urements of a single cross section of 
the part are captured and a spline enti- 
ty is created in the CAD database. 
First, the operator specifies points to 
define the start and end points of the 
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profile. The probe then automatically 
takes measurements in between, ad- 
justing the distance between individ- 
ual points according to the surface cur- 
vature. When the end point is reached, 
the spline is computed and created in 
the CAD database. 

In the surface mode, a rectangular 
area to be measured is defined by the 
operator using several touch points. 
This area is then measured under com- 
puter control using parallel cross sec- 
tions. A spline entity is created for 
each cross section. 

Howmedica, a Rutherford, New Jer- 
sey-based supplier of prosthetic im- 
plants including replacement knees, 
hips, and joints, was one of the beta 
test sites for the reverse engineering 
product. Larry Wolowski, a metrology 
engineer at Howmedica, says, “We’re 
replacing the interior of the bone. 
When we replace that portion, we 
want to be sure we're getting as close 
to the anatomical shape as we can.” 

Wolowski explains that, “To get the 
actual replication, we’ve been doing 
cross sections on our CMM and model- 
ing basically by hand, taking a few 
points here and a few points there, 
generating our splines and our sur- 
faces, and getting the best approxima- 
tion that we could.” He says that using 
reverse engineering for this process 
could save anywhere from 50 to 80 per- 
cent of the actual inspection time. 

The product will be available in the 
third quarter of 1991 and will cost be- 
tween $18,000 and $25,000.—LB 
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DEC’s ACE 


Digital Equipment Corporation (May- 
nard, MA) has introduced a new family 
of Unix-based RISC desktop worksta- 
tions, the DECstation 5000/100 Series, 
that fill in the middle price/performance 
band between the company’s 3100 and 
5000/200 machines and support five 
graphics subsystems. 

The least expensive of the first two 
models in the new series, the 21.7MIPS 
Model 120, carries a base price of $6495 
when configured with a 72MHz, 1280- 
by-1024, 19-inch monochrome monitor, 
8M of RAM, and no disk storage; it costs 
$7995 with 330M of internal disk stor- 
age and a 600M CD reader. 

The Model 120 is powered by a 
20MHz R3000A and R3010 processor 
and floating-point units. The second 
desktop machine in the series, the Mod- 
el 125, uses 25MHz versions of the same 
chips and has a base price of $8495. Dig- 
ital claims SPEC benchmark results are 
13.9 for the Model 120 and 16.4 for the 
125. The machines are scheduled to be- 
gin shipping this month. 

A Digital spokesperson claims that 
future software written under Advanced 
Computing Environment (ACE) initia- 
tive guidelines will run on the Series 
100 workstations. (For more on ACE, 
see “News in Brief,” this issue.) 

“Digital seems to be ahead of the pack 
with a line of machines that could run 
future ACE software,” says Laura Se- 
gervall, an analyst with Dataquest (San 
Jose, CA), who adds, “This seems to be 
the year that companies are emphasiz- 
ing protection of customers’ invest- 
ments.” In addition to the promise of 
compatibility with future software, Dig- 
ital’s new machines feature CPU 
daughter cards (CPU, FPU, cache mem- 
ory, and a proprietary timing chip) that 
customers can remove and replace as 
more powerful processors become avail- 
able. 

Graphics options for the three-slot 
desktop machines include the CX op- 
tion, the PX option, the PXG option, and 
the PXG Turbo option. 

Benchmarks for the graphics accelera- 
tors include: 277,000 2D vectors per sec- 
ond for the PX (xllperf, 10-pixel line); 
274,000 3D vectors per second with the 
PXG (polylines with 10-pixel segments, 
through PHIGS); and 100,000 3D poly- 
gons per second with the PXG Turbo 
(100-pixel area, Gouraud-shaded, Z-buff- 
ered, triangle strips, through PHIGS). 

Sample base prices for graphics sys- 
tems configured with 19-inch color 
monitors and 600M CD readers include: 
$14,995 for a 120PX with 8M of RAM, 
and 330M of internal storage; and 
$19,995 for a 125PXG with 16M of RAM 
and 418M of internal storage.—BR 
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Presenting Hs<llywood. Its where 


your idea can become a star. 


Some 
presentation 
packages don’t 
take your ideas 
very far. And 
even if they 
errr” do, chances 
are pretty good it won't be exactly 
where you want to go. 
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fun. First, Hollywood has an 
integrated outliner to help 
you organize your thoughts. 
Next, you select a 
look from a 
variety of 
exciting 
templates 
designed by 
professional 
graphic artists. 
Then Hollywood 

gives you an over- 

view feature and lets you 

view and edit your entire presen- 
tation as a whole, not just page by 
page, so even sweeping changes 


aren t a big deal. And finally, you 


can produce your award-winning 
output in any combination of 
slides, overheads or hard copy. Or 
for some real show biz, present it 
in a lively screen-show format. 
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Windows” 3.0 environment 
and gives you a support- 
ing cast of fully scalable 
fonts, dynamic special 
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spellchecker and more. And 
because its compatible 
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graphics and spread- 
sheet software, 
importing and chang- 
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Take the first step. ‘Try Hollywood 
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Desktop Software 
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INDUSTRY 


A Hazy Outlook 


The computer-aided industrial design market is growing, 
but ifs actual size is indistinct 


By John Ganiz 


0 one, not even the Industrial Designer’s Soci- 
ety of America, is quite sure exactly how many 
industrial designers are out there (six thou- 
sand? ten thousand?). Nor is it known for certain how 
many so-called “unofficial” industrial designers, in- 
cluding industrial engineers, mechanical engineers, 
and entrepreneurs, are actually performing the same 
function. 

What is known for sure is that computer graphics 
technology is in the process of changing the industrial 
design profession: 


e The automation of the engineering professions via 
computer-aided design 
tools means that more 
and more industrial de- 
signers are called on to 
interface their concep- 
tual sketches, product 
drawings, and models 
with existing computer- 
aided design systems. 
This trend is actually 
heightening the penalty 
for computer illiteracy. 
@ Computer-aided industrial design systems are de- 
creasing in price, as a result of continually improving 
price performance on the hardware and new features 
to the software. This means that more and more in- 
dustrial designers have the opportunity to work with 
computer-aided industrial design tools. The flip side 
to this increase in use of such tools is the competitive 
penalty for those industrial design firms that do not 
make use of such tools. 

e@ Companies are discovering that the computer’s at- 
tention to detail and the enforcement of a common 
database—the rigor of computer-aided industrial de- 
sign systems—can increase the quality of product de- 
sign. And they like that. So-called “pen-and-pencil” 


Computer 
graphics 
technology is 
changing the 
industrial design 
profession. 


industrial design is increasingly being seen as slow, 


Contributing editor Jonn Ganiz is vice president of Technology Finan- 
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inefficient, and error-prone due to miscommunication 
during the various iterations of the draw-model-re- 
vise process of industrial design. 

@ Falling lead times in almost every industry nowa- 
days heighten the importance of speed in product de- 
sign and development, which, in turn, adds impetus 
for companies to link formerly isolated design and en- 
gineering groups through interactive systems. In ef- 
fect, the industrial design process is becoming inte- 
grated into the general computer-aided design/manu- 
facturing/engineering process. 


It must also be noted that both the function and the 
profession of industrial design are receiving a boost in 
status, as companies come to appreciate the competi- 
tive importance of the styling, human factor, and user 
interface decisions made by industrial designers. 
While industrial design has always played an impor- 
tant role in product development for consumer prod- 
ucts, with the Ford Taurus perhaps being the most 
cited example of good design that leads to revenue 
and profit, it is increasingly being valued in the devel- 
opment of what were once considered to be industrial 
products. For instance, when AT&T and Marubeni 
announced their Safari laptop computer last April, 
Business Week devoted more of its editorial pages to 
discussions on the industrial design problem than on 
the computer itself. 

“One of the reasons we see the market growing the 
way it is,” comments Pat Anderson, a spokesperson 
for Alias Research (Toronto), “is the new awareness of 
North American companies of the importance of de- 
sign. They can see what Frog Design did for Apple 
Computer; they’ve seen the market numbers for 
pump sneakers.” 

Meanwhile, the tools that are available for indus- 
trial designers have improved in performance and 
dropped in price. To be sure, however, these tools have 
not been perfected yet. As this month’s Focus article 
points out, vendors of industrial design systems are 
still struggling to adapt their software to the idiosyn- 
cracies of the industrial designer’s needs. But they are 
making progress. 

“For years, industrial designers found computer- 
aided design systems difficult to use and not particu- 
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larly suitable for what it is they had to do,” notes 
Dana Seero, president of Computer-Aided Products of 
Marblehead, Massachusetts, and a supplier of sys- 
tems and consulting to industrial designers. “But 
now, you can purchase an excellent 3D workstation 
and software for under $25,000. Particularly interest- 
ing is the 3D modeling capability available now, 
which is right up the industrial designer’s alley [as is 
rendering capability].” 

Indeed, Seero has worked for clients whose indus- 
trial design concepts have been developed and refined 
on the computer and then have been fed directly into 
stereolithography or numerically controlled machines 
for generation of the actual, physical model. In other 
circumstances, the rendered art actually replaces the 
model. 

Other improvements to the tool set for industrial 
designers are being realized from the increased inte- 
gration and interoperability of computer-aided indus- 
trial design programs with other types of software 
programs and peripherals. “We see a big trend under- 
way in interoperabi- 
lity,” comments Alias 
Research’s Anderson. 
“Computer-aided indus- 


Putting a 
number on the 


market for trial design programs 
5 can now interface di- 
computer-aided rectly with output de- 


industrial design 
is guesswork. 


vices like stereolitho- 
graphy systems and nu- 
merically controlled 
milling machines, they 
can interface with high- 
powered rendering systems, they can interface with 
many of the standard mechanical computer-aided de- 
sign and engineering programs, and they can inter- 
face with two-dimensional software programs for ap- 
plications in product packaging, design, labeling, and 
advertising.” 

While there is no doubt that the market for comput- 
er-aided industrial design is growing (and it’s growing 
more rapidly than the general computer-aided design 
market, by the way), it’s not clear exactly how large 
the market actually is. This is the result of a number 
of factors: 


e Industrial design is as much a function as it is a 
market. As a function, it can be performed by profes- 
sional industrial designers, industrial or mechanical 
engineers trying to get products out the door, or entre- 
preneurs and tinkerers. It can also be a function per- 
formed on general computer-aided design systems or 
on a combination of general-purpose computer graph- 
ics and engineering products. “What we find,” notes 
Care Pitman, product marketing manager for design 
visualization at Wavefront Technologies (Santa Bar- 
bara, CA), “is that we’re selling products for industri- 
al design to individuals with varied backgrounds. Some- 
times they’re professional industrial designers, and 
sometimes they’re engineers who have gotten into in- 
dustrial design through an interest in graphics.” 

e According to the Industrial Designer’s Society of 
America, the market is split, probably 50-50, between 
small industrial design firms or consultants and cor- 
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porate in-house industrial design groups. In addition, 
the market is highly fragmented, perhaps even more 
so than the architectural market. As such, the market 
is difficult to size. 

@ The vendors selling into the industrial design mar- 
ket don’t always know for what purposes their prod- 
ucts are sold, nor do they necessarily agree on the 
definition of the market itself. 


Because the computer-aided industrial design mar- 
ket is indistinct, putting a number on it is a matter of 
guesswork. If you take it as a sliver of the mechanical 
computer-aided design/mechanical computer-aided 
engineering market, you might come up with $100 
million in worldwide revenues. If you add in the reve- 
nues from 3D modeling, rendering, and graphic de- 
sign applications, you might come up with another 
$50 million. But it’s difficult to tell, just as it’s difficult 
to tell where industrial design leaves off and industri- 
al or mechanical engineering picks up. If you include 
cases in which the industrial designers act as contrac- 
tors and the mechanical and manufacturing engi- 
neers act as subcontractors, you might crank up those 
market numbers considerably. Then, if you count the 
number of Macs and IBM PCs on the desks of indus- 
trial designers, you might ratchet the number up 
even more. And so it goes in a market with fluid 
boundaries. 

But this market won’t stay hazy forever. Several 
companies have begun to target industrial design as a 
stand-alone market. Alias Research, for instance, 
which cut its teeth selling to commercial animators, 
now believes that over half of its revenues come from 
the industrial design sector. Many vendors of generic 
CAD systems, such as Intergraph (Huntsville, AL), 
IBM (Rye Brook, NY), Cadkey (Manchester, CT), and 
others, have been adding features to their products 
and experts on their staffs to make themselves more 
attractive to industrial designers. 

In other words, the computer-aided industrial de- 
sign market is opening up and becoming worthy of 
dedicated attention from system suppliers. 

“Industrial designers are hungry for this technol- 
ogy,’ comments Karen Van Buren, program chair- 
man of the Industrial Designer’s Society of America, 
“but until recently, many of them couldn’t afford it. 
There are a lot of small firms and individual consul- 
tants out there. Now, the technology is getting within 
their reach, and many of them realize that if they 
don’t reach for it, they'll lose their ability to compete. 
There are clients now demanding that design firms 
interface with their CAD systems and provide them 
information in electronic format.” 

In summary, then, it appears that while the market 
for computer-aided industrial design systems is grow- 
ing, it is also indistinct; in fact, the market still repre- 
sents just slivers of the markets for mechanical com- 
puter-aided design, 3D modeling, workstations, and 
rendering. But it is getting more distinct every day. 
And although the market is underpenetrated and 
small, it’s destined to increase in size as firms in- 
crease their emphasis on industrial design and as 
more industrial designers enter the age of automa- 
tion. CGW 
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a ie : by Arielle Emmett 


pdustial designers occupy a 
unique spot in the design proc- 
ess. Part pop artist and part en- 
- gineer, they are the masters who 

_ blend form with function. 
_ Whether a company is squeezing 
_ Wilt Chamberlain into a Volks- 
- wagen or Crest toothpaste into a 
tube, it is the industrial engineer 
| whom they rely on to ensure the 
_ shape of the product is both ergo- 
- nomically efficient and aesthetical- 
ly pleasing. Industrial designers 
are, if you will, the guardians of 
| style. It’s a job of some importance. 


Aisle br eG eeclonce wis ceed 
Hewitt, New Jersey. 


Guardians of Style 
“Industrial design systems flower, but the 
- perfect fool remains elusive 


It’s the “look and feel” of a product, 
after all, that sells what’s inside. 


The schizophrenic nature of the 
profession, however, has made it 
difficult for software vendors to de- 
velop just the right tools. On the 
one hand, industrial designers 
need the rapid 3D modeling and 
rendering capabilities usually as- 
sociated with animation systems. 


- On the other, they need the mathe- 


matical precision of a CAD system 
to create the kind of accurate sur- 
face geometries that can be passed 
to downstream engineering analy- 
sis and manufacturing applica- 
tions. 


The dichotomy has caused in- 


dustrial designers to look for de- 
sign software in a variety of places. 


Some make do with CAD software © 
programs, while others are happi- 


est using animation programs. 
Still others are tapping the hybrid 
capabilities of those handful of pro- 
grams that claim to be specifically 
targeted at the industrial designer. 
The vendors who supply such sys- 


tems include Alias Research (To- 


ronto), Computer Design Inc. 
(Grand Rapids, MI), Ev- 


Concept car: Designer Dave Robb 
of BMW in Munich was able to 
visualize the look of this concept 
car with the help of Alias Studio 
software. 


Satine 
aeiayneee 
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ans & Sutherland (Salt Lake City), 
Intergraph (Huntsville, AL), and 
Thomson Digital Image (Paris and 
New York). 

Whatever, theyre using, how- 
ever, the consensus among indus- 
trial designers is that there is no 
perfect solution. For better or 
worse, industrial designers are 
coping with a new marriage of 
mathematics, structural detail, 
and art, one that doesn’t always 
make them feel comfortable. 

Chip Walters, a senior partner 
at Design Edge, an industrial de- 
sign firm in Houston, presents the 
problem succinctly. According to 
Walters, who designs within a 
Macintosh environment, industrial 
design systems today are still a 
stepchild of mechanical CAD and 
animation systems. 

“A 3D modeler that allows for 
intuitive and accurate refinement 
has yet to be achieved on any com- 
puter platform,” he says, adding 
that manual sketches are still the 
best way to go in the early, con- 
cept-generation phase. 

David Moriconi, president of 
IDE, an industrial design firm in 
Scotts Valley, California, agrees. “I 
haven’t seen an industrial design 
package yet that has made me 
want to buy it, and I’ve got a lot of 
money invested in CAD software 
and computers,” he says flatly. 

Though Moriconi says some de- 
sign systems, such as Alias, have 
impressed him with visualization 
and rendering capabilities, he says 
that his own unique design process 
demands a different mix of soft- 
ware and traditional tools. 


Hand vs. Computer Rendering 

At IDE, industrial designers 
start out by drawing preliminary 
sketches by hand, before turning 
to Cadkey, a mechanical CAD 
package from Cadkey (Manches- 
ter, CT), to create a 3D wireframe 
“skeleton” of the concept. This 
model is used to study human fac- 
tors issues, internal architectures, 
and componentry. 

Solids surfacing capability, 
though available in Cadkey, is 
never used, Moriconi adds. The de- 
signers have placed indefatigable 
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Environmental analysis: The ability to place Qa product into a realistic 


aon 


setting is cited as an important strength of industrial design software. 


faith in traditional Pantone ren- 
derings and physical models, so 
the use of the computer is limited 
to defining an initial 3D vector da- 
tabase and transmitting it to engi- 
neers for detailed mechanical 
study and drafting. 

Once an initial product concept 
is hashed out at IDE and the de- 
sign possibilities are narrowed 
down to a few final choices, the de- 
signers use the Cadkey model to 
plot out some production drawings. 
These, says Moriconi, are filled 
in—manually rendered, in other 
words—with washes or Pantone 
paper. “The clients get both the 
renderings and the physical poly- 
styrene model, which is machined 
in our model shop,” says Moriconi. 
“Based on both the renderings and 
the mock-up, the client makes a 


decision.” 

Moriconi says IDE avoids using 
computer renderings, because they 
have a “cold feel” to them and lack 
the depth and intrigue of artistic, 
hand-drawn renderings. 

“Based on the input I get from 
designers in the company, the ac- 
tual rendering of objects [using 
software] does not represent 
enough of the designer’s intention 
or save enough time to justify the 
cost,” he says. “The images pro- 
duced have a rather mechanical 
appearance to them. I still don’t 
think they match up with the de- 
signer’s concept rendering. They’re 
physically accurate, but they don’t 
have the appeal. It’s like compar- 
ing a painting to a photograph: 
The photograph is accurate. But 
the painting is more interesting 
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Image courtesy of Intergraph; Designed by Keith Karlson 


and can communicate more.” 

Not every designer agrees with 
this, however. John Stribiak, pres- 
ident of John Stribiak & Asso- 
ciates, a Chicago-based products 
development group, says he has 
been successfully modeling on 
computers for years. Using a ’386- 
based PC as his platform, Stribiak 
creates rough conceptual models 
with a Cubicomp animation sys- 
tem, then ports the models directly 
to Cadkey for full dimensioning 
and engineering once clients give 
conceptual design approval. 

“By linking the two computer 
systems together, we can animate 
the product and give pictorial rep- 
resentations of high quality, all 
from one single database source,” 
he says. “It’s also enabled us to 
produce engineering drawings and, 
in specific cases, computerized, 
numerically controlled tool paths 
for milling of prototypes.” 

Obviously, Stribiak distrusts 
neither computer rendering nor 
modeling. Indeed, he is so enthusi- 
astic about the potentials of com- 
puterized design that he is looking 
to upgrade from a PC-based sys- 
tem to a system based on a Silicon 
Graphics (Mountain View, CA) 
workstation. He’s evaluating a 
number of software packages, in- 
cluding those from Alias, Thomson 
Digital Image, and Softimage 


(Montreal). His plan is to interface 
one of those packages with his ex- 
isting Cadkey software. 

“The person running the ma- 
chine is the only limitation [to per- 
formance],” Stribiak asserts. “In 
some cases, the machine is so good 
it can not only diminish the need 
for hand sketching but, if properly 
handled, can provide more seg- 
ments of the design presentation 
than the development of ordinary 
physical artwork. For example, the 
computer can do ergonomic stud- 
ies, product renderings, and envi- 
ronmental analysis. Right now, 
the biggest factor is how creative 
the operator is.” 


Three Phases of Design 

Vendors of industrial design 
software rally to Stribiak’s cause, 
arguing that industrial design sys- 
tems have demonstrated major im- 
provements in speed, interactivity, 
and integration of 3D data in re- 
cent years. At the same time, they 
acknowledge there is still work to 
be done. 

Indeed, industrial design soft- 
ware is now being modified to deal 
with three distinct phases of de- 
sign: concept development (what 


Designers prefer to keep the creative process 
separate from mathematical concerns, says Softimage’s 
president, whose software was used fo create this 


lawnmower. 
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some call “ideation”), visualization 
(concept refinement), and drafting/ 
engineering. Neither vendors nor 
users are in complete agreement 
about which phase has been the 
most fully developed. 

For example, although most 
vendors argue that most of the vi- 
sualization problems have been 
solved, even Thomas Jensen, direc- 
tor of development for the CDRS 
system from Evans & Sutherland, 
acknowledges that, despite claims 
of photo-realism, it’s still not possi- 
ble to make a computer image look 
completely realistic. 

Nevertheless, he agrees with 
those who argue that the chief 
challenge is creating better tools 
for the ideation and engineering 
phases of the design process. This 
means creating better sketching 
tools and improving the integrity 
of the design data. 

Livingston Davies, president of 
Cadkey, notes that the problem 
with data integrity is particularly 
acute for those systems that come 
out of the animation world. “This 
derives from the fact that people 
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on the animation side are con- 
cerned with the aesthetics of the 
objects they’re describing. They’re 
not as concerned with mathemat- 
ics,” he says. 

Meanwhile, those systems with 
their roots in the CAD world tend 
to lag in their modeling and ren- 
dering capabilities. Inevitably, 
says Davies, engineering and ani- 
mation/visualization capabilities 
are merging toward the center. 

Daniel Langlois, president and 
CEO of SoftImage, makers of SoftI- 
mage 3D, an animation package, 
agrees that this merger is taking 
place. At the same time, he resists 
suggestions that CAD packages, 
with their mathematical precision, 
currently represent a superior 
choice for industrial designers. 

While mathematics are impor- 
tant, particularly in such applica- 
tions as automotive or aerospace 
design where concurrent engineer- 
ing is necessary, most designers 
prefer to keep their creative proc- 
ess separate from computational 
concerns, he says. “The objectives 


are shape, color, texture, and feel- 
ing,” he says. “If a designer at the 
same time has to take care of all 
the manufacturing or engineering 
while he’s building a model, he’s 
losing part of his creative process. 

“We don’t see a lot of people us- 
ing industrial design systems,” he 
adds. “The reason is they ... don’t 
draw fast enough to allow a rapid 
interaction between the designer 
and the object.” His customers, he 
says, prefer instead to use Soft- 
Image for the initial styling. They 
then pass the model off to a CAD 
system to create the mathematical 
surface definition. 


Finding the Balance 

The struggle between classic 
mathematical CAD and a more 
freewheeling 3D construction 
makes clear the need to develop a 
modeler that is rapid, easy to use, 
and still generates an accurate 


geometric database. 

Modeling, however, is dependent 
on mathematical tools to generate 
and edit complex surfaces. Among 
these tools, NURBS (Non-Uniform 
Rational B-Splines) have replaced 
Bezier curves as the new lingua 
franca in design systems. “NURBS 
represent a uniform method of de- 
scribing complex surfaces and sol- 
ids,’ explains Cadkey’s Davies. 
“NURBS’ main claim to fame is 
their communications capability: 
NURBS facilitate the communica- 
tion of mathematical surfaces be- 
tween diverse CAD/CAM or indus- 
trial design systems.” 

The things that make NURBS 
superior to B-splines, which have 
been a standard curve and surface 
definition technique since the ’70s, 
are their “non-uniform” and “ration- 
al” characteristics, explains Ed- 
ward Falk, vice president of tech- 
nical development at Computer 
Design Inc. producers of NURBS- 
based design systems for the auto- 
motive, furniture, fashion, and fab- 
ric industries. 


n the beginning, vendors predicted that indus- 
trial design software would soon allow automo- 


_ bile companies to eliminate clay models from the 


car design process. Today, automobile designers ac- 


knowledge that’s not likely to happen. 
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What they do acknowledge, however, is that in- 
dustrial design systems can improve the design 
process in other ways and eliminate at least some 
of the revision work that normally has to be done 
on clay models. 

One car company that has already begun to real- 
ize the benefits of industrial design is Chrysler, one 
of the first adopters of the Conceptual Design & 
Rendering System (CDRS) developed by Evans & 
Sutherland (Salt Lake City). 


In the Old Days... 

In Chrysler’s pre-CDRS days, the design process 
would begin with rough hand sketches that showed 
what a new vehicle might look like. These sketches 
were drawn by designers after they had received 
initial product planning specs and had compared 
photographs of cars in a similar class. The initial 
product planning specs would include information 
such as dimensional and product requirements. 
They would tell the designer, for example, that the 
new car should be a two-door sports car that fits 
into a particular price class and appeals to a partic- 
ular driver in a certain income bracket. 


“A computer would spit out a profile of what the 
hard bogey points would be for the vehicle,” ex- 
plains Mike Holmes, manager of CAD/CAM sys- 
tems for Chrysler Design Office (Highland Park, 
MI). Bogey points refer to minimum or maximum 
requirements for dimensions such as roof space, 
front overhang, and trunk room. However, adds 
Holmes, the actual detailed dimensioning of the 
prototype would not begin until management had 
selected a few ideas from rough sketches and full- 
size drawings with grid lines had been completed. 

Under the old system, says Holmes “the crude 
drawings would show the bogey points of the vehi- 
cle, then you’d have a rendering; then the render- 
ing would be interpreted onto a drawing that 
would be dimensioned using tape.” 

The tape is thin electrical tape that is pasted 
over a drawing to represent the basic silhouette of 
the vehicle. Sculptors then measure the tape as 
they develop the full size clay model. 

If one portion of the clay model is “off” in its 
dimensions, however, the model has to be modified, 
says Holmes. Since a model weighs 4000 pounds 
and includes a steel and plywood substructure, any 
modification can take up to six weeks to complete. 
Only when the model was built would it be ana- 
lyzed using coordinate measuring machines. 

“The dimensions then would be handed over to 
advanced engineering and manufacturing, who 
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NURBS, Falk says, are based on 
the increased flexibility in surface 
definition offered by “non-uniform 
knot spacings.” These knots are ac- 
tually control points through 
which a curve passes. The fact that 
NURBS allows curves and sur- 
faces to be created with control 
points that can be spaced in a non- 
uniform manner means that curve 
and surface fittings can be smooth- 
er and more accurate. 

Further, says Falk, the “ration- 
al” aspect of NURBS enables a sys- 
tem to define “perfect circular arcs, 
ellipses, and hyperbolas, which are 
fundamental to any surface design 
system. The term ‘rational’ actual- 
ly refers to fractional, meaning 
there is a parametric equation di- 
vided by another that allows ratio- : : 
nal curves and surfaces to be ex- , — 
pressed. If you have a CAD system Though the quality of sketching tools is still inadequate, Intergraph's 
that does not support ration- new //Design package does allow users to scan hand-drawn sketches 
al parametric B-splines, you have difectly info the /Design environment. As demonstrated by this walkie-talkie 
to represent those entities using a Sequence, the sketch serves as the basis for a surface model. 


special set of definitions.” 
When properly implemented, 
NURBS permit the designer to 
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would do cost and feasibility studies,” Holmes ex- 
plains. “Then they’d say, ‘We can’t manufacture 
this’ [for any number of reasons], so it would be 
necessary to go back and change the model again.” 
Often, says Holmes, a clay model would have to be 
modified at least 10 times. 

This tedious, sequential design process is now be- 
ing automated with the CDRS system. Under the 
new process, “Computer graphics allow the design- 
er to evaluate new designs for size and proportions 
on the computer screen before committing to a la- 
bor-intensive and costly model,” Holmes says. 

In addition, the CDRS system promotes concur- 
rent engineering because “the same geometry for 
imaging [mathematical surfaces, for example] is 
passed onto engineering and manufacturing so 
they can use their computer systems to evaluate 
the feasibility of the design.” 


Saying Goodbye to Tape 

These mathematical surfaces are created by de- 
signers who start out by using a light pen or mouse 
to sketch out the basic lines of a new model on his 
or her computer screen. It’s a process that is begin- 
ning to replace the need for tape. 

“The designer then starts to develop mathemati- 
cal surfaces from the curves,” says Holmes. “And as 
he does, he can render these as shaded images and 
dynamically rotate them around in 3D computer 
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space and examine them, not unlike walking 
around a clay model.” 

According to Thomas Jensen, director of develop- 
ment for CDRS at E&S, the CDRS system is 
unique in its treatment of surfaces because it offers 
a topology subsystem. “An industrial designer nev- 
er sees topology but has to deal with topological 
issues,” he says. “Our system, in a sense, ‘thinks’ of 
topology as the designer is designing curves. Sur- 
faces are built from those curves, and the surfaces 
are automatically smooth, even if the arrangement 
of surfaces are very arbitrary.” 

In addition, says Jensen, “People can build very 
complex models with roughly one-tenth of the 
number of surfaces required in standard mechani- 
cal surface modelers. So a designer will be able to 
produce models quickly and easily.” 

Chrysler’s Holmes says this is true. But he adds 
that there is still trouble with the system’s 
NURBS-based editing. 

“It’s still too difficult to edit the surface and 
change the surface,” he says. “The key thing the 
designer is looking at is the reflect or highlight line 
on the surface. We’d like to manipulate the reflect 
lines and have the surface conform to that. But we 
don’t know how to make a surface conform to 
changes in reflect lines.” Holmes is optimistic that 
these and other challenges will eventually be 
solved. But, he adds, “We’re never happy.” —AE 
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make local alterations—blends, 
trims, edits, and so on—to surface 
curvature while minimizing anom- 
alies and exercising a degree of lo- 
cal control. This means, for exam- 
ple, that when changes are made 
to a surface, the changes may be 
restricted to local surface curva- 
ture rather than affecting the en- 
tire surface. Thus, a designer, for 
example, could change the lower 
part of a sleeve on a garment with- 
out changing the upper part. In car 
design, he or she could make an 
alteration to the front part of a 
hood without changing the back of 
the hood. 

“When designers need to deal 
with the integrity of [complex] sur- 
faces, we say it has to be NURBS,” 
affirms Lloyd Philpo’t, senior man- 
ager for marketing and strategic 
planning for industrial design at 
Intergraph Corp., producers of the 
I/Design Industrial Design Sys- 
tem. “With NURBS, you can make 
a couple of solids, intersect solids, 
get a surface result, combine that 
with another surface, get an inter- 
section and wireframe for that, 


_ and use another wireframe to skin 


between them and create a new 
form. That’s an abstract concept, 
but that’s the way the design proc- 
ess works.” 

However, NURBS are computa- 
tionally intensive, slow, and less 
flexible than many designers 
would like. Some note that 
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NURBS-based output is not fully 
“understood” by many downstream 
manufacturing systems (such as 
N/C milling machines), and hence, 
much of its surface specificity is 
lost without further translations. 
Moreover, “There are so many con- 
trol points that they slow down the 
interaction between the designer 
and the model using NURBS,” ex- 
plains Langlois of Softimage. His 
company currently uses a polygo- 
nal definition for modeling, but 
Langlois says his researchers are 
working on an alternative to 
NURBS. “NURBS are fashionable 
now, he continues. “But in two or 
three years, they may not be.” 


Alternatives to NURBS 

Other design innovators are al- 
ready experimenting with alterna- 
tive definitions that they claim are 
less clumsy and more elegantly 
transparent than NURBS. 

Among them, Dr. Dave Forsey, a 
computer scientist at the Universi- 
ty of British Columbia, has devel- 
oped a new method for refining 
surfaces known as “Hierarchical 
B-Spline Refinement.” The tech- 
nique, says Forsey, enables a de- 
signer to reduce the complexity of 
a surface definition and make “lo- 
cal refinements to patches in a re- 
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stricted area.” The result—a more 
compact representation of objects 
with many fewer control vertices 
than a NURBS system—“drasti- 
cally reduces the number of re-ed- 
its you have to do for fine levels of 
detail,” Forsey says. This summer, 
Forsey’s surface modeler will be re- 
leased by Vertigo (Vancouver, BC) 
as part of its industrial de- 
sign system. 

Among designers 
today, however, the 


chief complaint re- 
mains that most sys- 
tems are too mathemati- 
cally intensive and lack an 
intuitive human interface. Besides 
the rapid iterations in modeling re- 
quired by a designer, the systems 
are supposed to provide some ana- 
log to the manual sketching proc- 
ess. They don't. 

Indeed, users and vendors readi- 
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A key attraction of the Evans & 
sutherland system for car 
designers is its unique topology 
system that makes it much easier 
to design the kinds of complex 
surfaces commonly associated 
with automobiles. 


ly acknowledge that available sys- 
tems today offer no real substitute 
for freehand sketching. Toby 
Welles, a senior partner at Design 
Core (Norwalk, CT), an industrial 
design firm, says that though im- 
provements in interactivity have 
been made, there’s still a long way 
to go. “It’s now possible to pull a 
[model] and push it with the com- 
puter and see it transform interac- 
tively,” he says, “but there’s a gulf 
between the paper sketch and the 
computer model. 

“Currently, we sketch on paper,” 
Welles continues. “This allows the 
gestural, simple illustration suited 
to stimulate the mind’s eye. The 
interpretation of these sketches 
into models, however, can be done 
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by scanning the sketches onto the 
computer. But you still do those 
first sketches by hand.” 


3D Sketching 

Welles says he is actually look- 
ing for a computerized “oxymo- 
ron—a 3D sketching tool.” Welles 
is referring to a capability that will 
“let you lay out some lines in 
space—it’s analogous to a 2D 
sketch, but in [three dimensions], 
though it’s still not rigorous. A 
sketch provides only the kind of in- 
formation you need at the very 
minimum level to capture a fleet- 
ing mental image. A computer 
model is a very rigorous and de- 
fined entity: There needs to be a 
middle ground.” 


Most designers agree that old- 
fashioned sketching is still a part 
of the early design process. 
“There’s no substitute for marker 
and paper,” says Colgate Pal- 
molive’s Jay Crawford. “For the 
initial thinking, the strategic walk- 
through of possibilities, we’re still 
doing thumbnails the old way.” 

Robert Schaff, a consulting engi- 
neer and principal of Small Sys- 
tems Specialties (Pasadena, CA), 
an industrial design and engineer- 
ing firm, doesn’t think that design- 
ers should worry about whether or 
not their systems provide sketch- 
ing tools. 

“T still think ideation is going to 
be done with a burnt stick and a 
piece of paper,” he says. “There’s 
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always going to be a stage where 
you ‘blue-sky’ ideas. Software 
hasn’t helped this, and isn’t going 
to help it [because quite often, you 
get your best ideas in the middle of 
the night]. And even if you do 
sketching with software, you'll get 
your sketches lost in a computer 
notebook just the way they get lost 
in real life.” 

It’s not as though vendors 
haven’t tried to develop more 
“scribe-like” linear interfaces. 
“There have been attempts [at cre- 
ating computer sketching], but no- 
body’s come up with a system that 
offers an excellent sketching capa- 


Bass g Edge 


tionality yet, although experi- 
ments with “data gloves” and 3D 
digitizers are taking place in the 
industry. 

In the meantime, Philpo’t says 
that Intergraph has provided users 
with something even more valu- 
able: the ability to switch effort- 
lessly between vector and raster 
formats, to “see” and design in wire- 
frame, surfaces, and solids seam- 
lessly, without interruption. Inter- 
graph offers a single algorithm to 


A Macintosh shop: Design Edge, an industrial design firm in 
Philadelphia, relied heavily on Macintosh software to create this 
concept of a compact knife sharoener for Oster. 


bility that can capture the infor- 
mation in raster or vector format,” 
says Philpo’t of Intergraph, a com- 
pany that has conducted extensive 
research in interface requirements 
for designers. “Take a mouse, for 
example. As a test, sign your name 
with it,” says Philpo’t. “It’s okay 
for pointing, but it’s like trying to 
draw with a brick.” 

Philpo’t suggests that artists 
may one day use an electronic sty- 
lus that “interprets a hand move- 
ment from a digitizing surface at a 
hundred times a second, to be able 
~ to capture the same fine and gross 
motor relationships that are re- 
quired for the intricate nuances of 
the finger tips.” No one has 
achieved this kind of subtle func- 
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convert one type of data definition 
into another. 

“Our system is unique in that 
we have a hybrid raster/vector en- 
vironment, all within the same ob- 
ject space, so you don’t have to exit 
[one mode] to access the other. 
Raster files can be brought in and 
scanned from scanners, and geom- 
etry is modeled as a reference to 
the imagery. As to sketching, 
we've developed a stylus and digi- 
tizing pad that allows you to 
sketch to a certain point. But we 
also parallel this with the capabili- 
ty to scan in a sketch that one may 
have done by a marker, and then 
start overlaying vectors in a two- 
step process.” 

If anything, the advent of indus- 


trial design systems suggests that 
designers may actually alter their 
style of working in response to the 
systems themselves. 

As Dan Arnold, product manag- 
er for industrial design products at 
Alias, puts it: “People have many 
different approaches in the way 
they use our tools ... And we have 
different tools. Our goal is not to 
emulate the sketching process: 
Our goal is to make designers very 
productive, to design quickly, to be 
able to conceptualize and build a 
model without any restrictions 
from the computer. We want them 
to visualize a design and explore it: 
That’s our goal. 

“People used to work with a pen- 
cil,” he continues, “and not that 
many years ago, they came out 
with color markers, and that total- 
ly changed the way industrial de- 
signers worked.” Today, Arnold 
suggests, designers will learn new 
ways of working. Furthermore, 
they will be able to take advantage 
of not just the surface modeling 
and rendering capabilities of sys- 
tems like Alias, but also the direct 
output of 3D to color separation 
systems and sophisticated typo- 
graphic machinery. 

What is on the horizon for indus- 
trial design systems? Vendors 
say—and users hope—they will be- 
come more intelligent, intuitive, 
and mathematically “invisible.” 
Silicon Graphics’ Mike Schulman 
points to the intelligent drafting 
capabilities developed by Ashlar 
(Sunnyvale, CA) for its Vellum 2D 
CAD package as an example of 
where industrial design systems 
may be headed. 

Further, vendors say that high- 
end modeling and rendering sys- 
tems will offer a tighter integra- 
tion between 3D models and 2D 
drawings. Langlois of SoftImage, 
for example, predicts that a design- 
er will be able to create a 2D 
sketch on paper, scan it into the 
system, and have the system “ex- 
tract” the 3D model. “Software will 
be able to extract 3D models from 
the false perspective you’ve drawn 
and make 3D simple to under- 
stand,” he says. “It will let the de- 
signer have access to a 3D model 
as fast as possible.” 

And that, after all, is the ulti- 
mate goal of every industrial de- 
sign system. CGW 
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% Conceptual Design and Rendering System. The computer-aided industrial design system proven in production. 
For more information call: 1-800-367-7460. 
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he essence of a computer 
program is its algorithm, 
the finite, step-by-step pro- 
cedure that the program follows 
to achieve its ends. In that sense, 
all computer animation is algo- 
rithmic. But algorithmic, or pro- 
cedural, animation, as it is some- 
times called, generally refers to 
techniques for creating motion 
automatically without the ani- 
mator having to laboriously spec- 
ify every nuance, jiggle, and wig- 
gle by hand. Procedural anima- 
tion techniques come in a variety 
of flavors, ranging from physical- 
ly based modeling to fractal mod- 
eling. There’s even a technique 
that might best be described as 
genetically based modeling. Dur- 
ing the past year, researchers 
have been working to advance all 
of these techniques with the hope 
of someday being able to auto- 
matically animate everything 
from human faces to plants. 


Procedural Animation 
Professor Alan H. Barr, a pio- 
neering researcher in procedural 
techniques at the California In- 
stitute of Technology (Pasadena, 
CA), provides a simple but dra- 
matic illustration of one way in 
which most procedural animation 
programs could be improved. 
“When you want a cylinder sit- 
ting on a plane,” he states, “you 
have to practically turn yourself 
inside out to get it there. You 
look at it from the side, move it 
down, move it down a little 
more—nope, too far—up a little. 
What you're doing is very indi- 
rect because you don’t have the 


Contributing editor Peter Sorensen is a com- 
puter animation consultant based in Santa 
Monica, California. Gary Pfitzer is an asso- 
ciate editor of Computer Graphics World! 
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By Peter Sgrensen 
and Gary Pfitzer 


Researchers continue 
to strive for automated 
animation with new 
procedural 
techniques 


larger concept of on—just put it 
on the plane. 

“Now, instead of a flat surface, 
let’s say you have a bumpy hill 
and a sled going down. That’s 
much more difficult [to animate] 
without having the sled passing 
through the hill. You need a dif- 
ferent level of abstraction to keep 
the sled on the hill without the 
human being having to deal di- 
rectly with all sorts of fine grada- 
tions of motion. You should be 
able just to put the sled on the 
hill, and it should happen. You 
just have to see if you like it.” 

Physically based modeling, a 
process of incorporating data and 
equations from physics into algo- 
rithmic animations, has arisen 
over the past few years to answer 
some of this need (see “Physically 
Based Modeling,” April 1989). If 
the sled in Barr’s example 
“knows” about the physics of gravi- 
ty, inertia, and friction, then its 
motion will be much truer to life 
than if it operated by an algorithm 
that simply instructed it to speed 
up when the slope gets steep, or 
slow down when it levels off. 

At the University of Toronto, 
associate professor of computer 
science Demetri Terzopoulos, al- 
ready well-known for his work 
with deformable models, is cur- 


rently working with Keith Wa- 
ters, a research scientist at the 
Schlumberger Laboratory for 
Computer Science (Austin, TX), 
to apply physically based model- 
ing in a particularly challenging 
area: facial modeling and anima- 
tion. While the use of algorithms 
to contract and deform the face 
into meaningful expressions is 
not new, previous methods have 
concentrated on building a 
spline-based, facial model that 
undergoes a geometric transfor- 
mation to produce an expression. 
Terzopoulos and Waters, however, 
are aiming to build a physically 
based face by modeling facial tis- 
sue and the major underlying 
muscles, then activating the mus- 
cles according to data extracted 
from videotaped footage of people 
making various expressions. 

According to Terzopoulos, a 
physically based face provides the 
animator with much more subtle 
control than the earlier geometric 
methods, which are really accept- 
able only for bizarre expressions, 
such as the grotesque distortion 
of the robot’s face during the film 
Robocop 2. “If you're looking for 
all of the details that real faces 
are capable of, then you need 
physical reality in the situation. 
That’s where I think our algorith- 
mic approach supersedes the oth- 
ers. Of course, it’s more computa- 
tionally expensive than the geo- 
metric stuff.” 


Making Faces 

Terzopoulos adds that his phys- 
ically based facial models can ac- 
complish such realistic feats as 
puffing up their cheeks or subtly 
involving their eyebrows in the 
act of a smile. “There are several 
layers of algorithmic control in 


COMPUTER GRAPHICS WORLD JUNE 1991. 


Se : vg 


An impressionistic post- 


processin orithm is at work 46° o 


give. this ue Monet-inspired 
scene a. more painterly feel. The 


image is part of the’récent worker - 


the University of Regina and 
appears in the book The 
Algorithnwe Beauty of Plants by P. 
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“Water-Lilies,” by D. Fowler, J. Hanan, P. Prusinkiewicz, and N. Fuller 


the model,” he states. “You can get 
at the model at the muscle level, at 
which you can contract individual 
muscles. But what you need on top 
of that is some coordination proc- 
ess that understands expressions 
and is able to coordinate the mus- 
cles that are required to execute 
that expression.” 

A major algorithmic problem, 
especially with physically based 
modeling, is the difficulty of con- 
trolling objects to make things 
happen the way you want them to. 


Once you push that sled (in Barr’s 
example) down the hill, it’s on its 
own, and who knows where it’s go- 
ing to wind up when it reaches the 
bottom. If you want it to stop in a 
certain place, you might try 
pushes of different strengths at 
various angles all day long and 
never get it right where you want 
it. You need a way to define the 
goals of the sled as well as a means 
for defining the physical context of 
the situation. 

Dr. Alan Norton, manager of the 


animation and image synthesis de- 
partment at the IBM Thomas J. 
Watson Research Center (York- 
town Heights, NY), recently coor- 
dinated the production of a film 
called Leaf Magic, which uses 
physically based animation to 
show colorful maple leaves blow- 
ing in the wind. He also has 
thoughts on the control issue. 
“When you're working with a 
physically based system,” he says, 
“you're dealing with a chaotic sys- 
tem in which you have entirely un- 


predictable consequences that 
stem from small variabilities in 
how you start things. The problem 
is that you have this dichotomy: 
You want complete control to tell 
the story, and you want no control 
in order for it to look natural and 
to make it easy for the animator. 
The stark laws need limits or mod- 
ifications added to them to give the 
animator more control, in effect, 
merging the two.” 

In Leaf Magic, the leaves flex 
slightly under the influence of the 


wind, and both friction and direct 
force affect how the wind interacts 
with their surfaces. 

There are various kinds of wind 
“building blocks” that can be com- 
bined, such as one for uniform lin- 
ear motion, another blowing out- 
ward from the center, and another 
that is a spiral vortex. Thus, a de- 
gree of control is introduced into 
the film by specifying exactly what 
type of wind is going to blow, but 
the variability of the leaf motion 
that then results is accepted as it 
is, says Norton. 

Fractal modeling represents an- 
other type of procedural animation 
technique that requires the pro- 
grammer to make certain tradeoffs 
between realism, control, and ar- 
tistic effect. 

Ken Musgrave, a fractal artist/ 
programmer at Yale University 
(New Haven, CT), has been using 
procedural models to generate re- 
alistic terrain models, water, fire, 
and clouds. Based on the principles 
of geomorphology, his physical ero- 


a 


Halfway between science and science fiction, the animation 
Panspermia by Karl Sims of Thinking Machines Corp. relies on dynamic 


sion process could theoretically 
carve out the Grand Canyon and 
age the land millions of years be- 
fore the spectator’s eyes. By vary- 
ing random fractal parameters, 
Musgrave controls the roughness 
of surfaces. “I write very compact 
programs that elicit enormous 
complexity, but fractals are like 
that. I use random procedural 
models; therefore, I don’t get the 
legitimacy of a physical model, nor 
do I get the exact control of a hand- 
made model. On the other hand, I 
have an algorithmic elegance that 
puts them both to shame. To me, 
as an artist, the bottom line is the 
final product—the picture—and 
the picture’s got to look good.” 
During the past few years, plant 
generation has come to be an excit- 
ing area in which fractal theory 
has been applied successfully (see 
“Technology in Bloom,” January 
1989). The most recent research of 
the Computer Graphics Group at 
the University of Regina has re- 
volved around extending plant 


simulation to help intergalactic plants move in physically realistic 
ways. Sims also built genetic parameters into his plants and used his 
own “artificial evolution” process to cull the most appealing plants. 
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growth algorithms so that growth 
rules now include numerical para- 
meters. Being able to change 
growth parameters numerically, 
states professor of computer sci- 
ence Przemyslaw Prusinkiewicz, 
has allowed animators not only to 
manipulate plant models interac- 
tively but also to animate growth 
in a continuous way. 

“Beforehand,” Prusinkiewicz ex- 
plains, “growth was always pre- 
sented in [discrete] time stages— 
after one month, after two months, 
after three months, and so forth— 
and the time increment was an in- 
tegral part of the model. Now, our 
system can become a real anima- 
tor’s tool because time increments 
can be changed totally indepen- 
dently from the model itself.” 

As a result of all of this new de- 
velopment, Prusinkiewicz adds, 
animators have gained a new level 
of control by being able to watch 
plant models grow on-screen as 
quickly or as slowly as needed; 
they can also change the model in- 
teractively without a deep under- 
standing of the rules regulating 
growth. 


Artistic Algorithms 

Although their main focus is the 
visualization of biological phenom- 
ena and realistic image synthesis, 
the University of Regina group has 
also recently experimented with 
some creative algorithmic tech- 
niques in order to achieve new ar- 


tistic effects. For example, they 
have employed a post-processing 
algorithm that was invented by 
Craig Kolb, a researcher at Yale 
University, to obtain the painterly 
appearance of a Monet-style paint- 
ing from a ray-traced image of wa- 
ter lilies. Kolb’s algorithm creates 
an impressionistic effect by slightly 
modifying the color of small areas of 
the original image. 

Experimenting with new plant 
growth algorithms and pushing ar- 
tistic boundaries at the same time 
has also occupied the talents of 


Karl Sims, a consultant employed. 


by Thinking Machines Corporation 
(Cambridge, MA). Sims has been 
impressing audiences with his short 
film Panspermia, about a seed that 
comes from outer space and turns a 
barren planet into a Garden of 
Eden, which then releases its own 
seeds into space. 

According to Sims, the advantage 
of procedural techniques is that 
they can be used to make pictures 
that can’t be made conventionally. 
“One goal of mine,” he states, “is to 
make really complicated animation 
possible—and even easy. And one 
way to achieve « 
that ik toamake oe oo 
a few abstract NUN 
inputs doalotof (jes 
things, either «, i 
structurally or {ft 
in motion. It’s 
a tricky thing 
to amplify in- 


formation and still get what you 
want. A lot of times you lose control 
with procedural models, and it’s dif- 
ficult to express yourself articulate- 
ly, but I think this is just growing 
pains when you're working with 
something new.” 

There is no pain evident in the 
plants growing in Panspermia. 
Whereas most computer anima- 
tions represent a collaboration of a 
writer, an art director, and an ani- 
mator (using software someone 
else probably wrote), Sims covered 
all those bases himself, and the re- 
sult appears effortless. His trade- 
mark particle systems make a 
cameo appearance in the form of a 
galaxy and a splash of sand as the 
seed lands on the lifeless planet, 
but from there on, he breaks new 
ground in alien agriculture. He 
cultivates the plant scenes by em- 
ploying algorithms controlling 
their form, growth, and, after they 
reach maturity, their purposeful 
motion, as they prepare to shoot 
their seeds into space. The kinetics 
incorporated include branching, 
bending in the wind, and twisting 
and stretching, as if the leaves are 
seeking sunlight. The motion is 
controlled at nodes along the 


Today’s algorithmic 
innovations soan a broad 
range of applications, including 
the use of fractals by Ken Musgrave 
at Yale University to create a 
procedurally eroded terrain (above) 
and the image processing exploits 
of Michael Tolson, who has 
experimented with such 
abstractions as “algorithmic paint’ 
(leff} at the computer animation 
facility Xaos Inc. 
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e’ve never met a 
computer we didn’t like. 


Computers are sometimes difficult 
to get along with. Each one is, well, 
unique. And with different operating 
systems and software, they can be 
downright peculiar. 

So the last thing you need is a 
fickle plotter. 

With this in mind, we’ve designed 
a whole host of connectivity solutions. 
To suit just about any 
computer. In any config- 
uration or environment. 

Which means we can 
give you the same out- 
standing performance 
whether you use main- 
frames, minis, work- 
stations or PCs. 


What’s more, we can support every- 
thing from RS-232 and Centronics 
to our own high performance parallel 
interface. 

And Versatec plotting systems 
support more data formats than anyone 
else. Like HP-GL/2, 906/907, VRF and 
VCGL. So you can easily run the most 
popular CAD software packages. 

We even have software 
that manages network 
plotter workflow. Just 
the thing to make 
your network more 
productive. 

And every solution 
comes with the indus- 
try’s only three-year 
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guarantee. If you’re not satisfied for any 
reason, we'll replace it free. No ques- 
tions asked. It’s just what you’d expect 
from Xerox Engineering Systems. The 
leading supplier of engineering copiers, 
printers, Versatec plotters and other 
products for document management. 
So give us a call at 800-538-6477. 
In California, call 800-341-6060. Or 
write for a free copy of our con- 
nectivity guide. 
You'll find us very accommodating. 


XEROX 


The engineering document company. 


Xerox Engineering Systems 
2710 Walsh Ave., Santa Clara,CA 95051 Xerox is a trademark of 


Xerox Corporation. All other brands or products are trademarks 
of their respective holders. © 1991 Versatec, Inc. 


length of a plant’s stem with oscil- 
lations of variable frequency and 
amplitude. 

But one of the most interesting 
aspects of the process Sims uses to 
create his plants is his “genetic al- 
gorithm for the survival of the 
prettiest.” Naturalist Charles Dar- 
win, of course, wrote about the 
“survival of the fittest,” which is 
the process of natural selection 
whereby species that adapt to an 
environment thrive and those that 
don’t adapt, die off. Sims was in- 
spired by a book and accompany- 
ing Apple program by Richard 
Dawkins called The Blind Watch- 
maker, which contains similar sur- 
vival rules. 

Sims’ plant program starts with 
a basic form and automatically 
elaborates on it, according to 
choices made by the godlike user. 
As he puts it, “The program gener- 
ates a bunch of fractal plants at 
random, and you pick one you like. 
Then it takes the genetic para- 
meters and mutates them to gener- 
ate a bunch more. So you apply the 
selection pressure to this automat- 
ic evolution. Each generation is a 
new group of samples around the 
latest one you chose. 

“Imagine you have 20 para- 
meters that create a tree, and 
somehow you want to adjust all of 
those parameters—and every one 
of the 20 can vary. This is a way of 
navigating through that genetic 
space and exploring it.” 

Another artist using Darwin- 
esque software is William Latham 
at the IBM UK Scientific Centre 
(Winchester, England). Equipped 
with a program called “Mutator,” 
Latham can control a process of 
“evolution by aesthetics” in which 
he “kills off forms that aren’t 
pleasing.” Each time Latham picks 
a shape he likes, the computer gen- 
erates eight variations, which ap- 
pear in seconds on his screen. His 
creations aren’t plants, but ab- 
stract, organic “sculpture” that he 
can animate, as he has in his films, 
such as The Evolution of Form. 


Image Synthesis and Processing 
Beyond the realm of form, at 
San Francisco-based Xaos Inc. 
(pronounced “chaos”), Michael Tol- 
son, the computer animation facili- 
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Procedural techniques were 
solely at work in “Mirage,” a 
landscape by Ken Musgrave at 
Yale University. 


ty’s founder, president, and chief 
programmer, ambitiously explores 
procedural animation techniques 
that bridge the gap between image 
synthesis and image processing. 
After having written his own 3D 
animation code, Tolson has gone 
off on fascinating tangents with it, 
creating shapes that affect color 
and vice versa, and turning live- 
action footage of people into live- 
action water through a secret feed- 
back process, among other algo- 
rithmic feats. 

Tolson has been experimenting 
for the past year with what he 
calls “new techniques of animated 
paint and dealing with surface.” 
As one example of this direction, 
he recently created a flight 
through a “snowstorm,” in which 
the snow is made of little, algorith- 
mically generated brush strokes. 
Each snowflake has its own dy- 
namics, changing size and color 
and interacting with its neighbors 
by affecting their attributes. 

Also at Xaos, image processing 
algorithms have resulted in a con- 
cept known as “algorithmic paint,” 
which can be used to endow an ob- 
ject with an infinite variety of un- 
likely textures in 3D space. And, 
for the company’s new logo, Tolson 


; 


used fluid dynamics to make the 
letters exude something that looks 
like a cross between smoke and ed- 
dies of blue ink. 

Today’s algorithmic processes 
continue to enrich computer-gener- 
ated animations, making them 
more lifelike or unreal, as desired. 
Whether these new techniques can 
somehow be integrated to the proc- 
ess of keyframe animation, however, 
still remains a visionary question. 

The prospect of uniting proce- 
dural and keyframe animation 
brings the animator back to the 
question of control. As IBM’s Alan 
Norton explains, “Keyframe ani- 
mation lets you control things with 
a high degree of precision, but it 
takes a lot of work. Algorithmic 
methods, on the other hand, can 
provide you with high-level para- 
digms but not such explicit con- 
trol.” In addition, procedural ani- 
mation can also represent a lot of 
work, given the fact that you need 
a different specialized algorithm 
for practically every kind of motion 
there is. 

Ultimately, some grand, general- 
purpose reality program will be de- 
vised that incorporates all of the 
laws of physics, biology, and per- 
haps even psychology into a single 
coherent and manageable pro- 
gram—but don’t hold your breath. 
Apple Computer research scientist 
Lance Williams dares to go a step 
further by visualizing a system 
that replicates everything that a 
person can imagine in his or her 
head. “You can imagine artificial 
intelligence procedures that have 
to do with character psychology, 
culture, and things like that. 
Someday we'll have a machine 
that listens to our ideas and cranks 
out a movie. You'll tell it what the 
character’s motivation is, and it 
will figure out the rest. 

“But this stuff is so far away 
from being able to do anything sig- 
nificant that I just don’t lie awake 
at night thinking about it.” 

Williams sums up his criticism 
more succinctly: “Movie-making 
isn’t physics; it’s drama.” 

Of course, the physics can help 
make the drama believable, and 
that’s the dream of most of the re- 
searchers involved in algorithmic 
animation. CGW 
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Tools for the 
Computer Graphics 


Professional 
Brought to you through NCGA products 


If you work with computer graphics, you’ll benefit greatly from the reference 
books, videotapes and other items produced by the National Computer 
Graphics Association. 


Here are just a few of the products available from NCGA: 
NCGA ’91 Conference Proceedings 


Papers from the NCGA ’91 conference sessions, authored by some of the biggest names in 
computer graphics. Topics include multimedia, 3-D prototyping, digital prepress, solid 
modeling, CAD trends, standards for data exchange, and much more. All in one volume! 
950 pgs. 

NCGA member price: $85; Non-member price: $95 

Proceedings also available for NCGA conferences 1988-1990. 


Standards in the Computer Graphics Industry 


Published in June of 1989, this book explains computer graphics standards such as IGES, 
PDES, PHIGS and others. Also discussed are standards initiatives such as CALS. A helpful 
guide for the computer graphics novice, and a valuable update for the experienced computer 
graphics user. 74 pgs. 


NCGA member price: $20; Non-member price: $25 


1991 International Computer Animation Competition 
Videotape 


Some of the best computer-generated animation created in 1990. Featuring “The Nature,” a 
clip from “Grinning Evil Death” and familiar Listerine and Lifesavers TV commercials. 

56 minutes. 

VHS - NCGA member price: $55; Non-member price: $65 

3/4” - NCGA member price: $90; Non-member price: $100 

Videotapes also available for Animation Competitions 1987-1990. 


We even have NCGA polo shirts! 


To Order 


To order with MasterCard or VISA, or to receive a complete catalog featuring dozens of 
NCGA products, call NCGA at 1-800-225-NCGA, ext. 310. 


NCGA, 2722 Merrilee Dr., Ste. 200, Fairfax, VA’ 22031-4499; 703-698-9600. 


Quantities Limited - Order Today! 
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Graphics so beautiful have 
never been so beautifully priced. 
Because $6,000 has never bought 
so much PC before. 

Introducing the DECpc™ 433 
Workstation. It’s a 486DX 
PC. It's a graphics PC with 
workstation performance. And 
it’s an entirely new breed of 
business machine: the network PC. 

The DECpc 433’s revolutionary 
design allows your Ethernet 
network to take the place of a 
slew of expensive peripherals. So 
the engineers at Digital could add 
more of what you really need in a 
PC. Like graphics as rich as those 
of richly priced workstations. 

The DECpc 433’s built-in video 
controller gives you 1280 x 1024 
resolution — far beyond super 
VGA. For crisper, more detailed 
graphics. And cleaner, brighter 
windows. In fact, the DECpc 433 
Workstation can run any VGA 


software at twice the size of 
standard VGA. So you don’t need 
another controller and monitor 
just to run VGA graphics. 
And when it comes to 
speed, well, the DECpc 433 


Workstation is wired for it. You 


GRAPHICS 
AT ITS HEART, 
NETWORKING 

AT ITS SOUL. 


can rip through all your favorite 
CAD applications, such as 
AutoCAD and VersaCAD. 
Whether they run on DOS, 
OS/2, Microsoft Windows or 
even X Windows. 

But your work won't just go 
faster than ever, it will be easier 


than ever. Because the DECpc 


433’s built-in Ethernet networking 
can put your company’s entire 
network at your command. For 
the kind of massive file storage you 
need for those massive graphics 
files. Plus seamless printer sharing. 
E-mail. And more. 

Put the built-in networking, 
the graphics and the 486DX 
power together, and you've got a 
PC so revolutionary, you won't 
find anything like it. Money- 
wise. Performance-wise. Or any 
other-wise. 

To put the whole issue in its 
most graphic form, think of 
this. At $6,000, the DECpc 433 
is half the cost of a traditional 
PC with comparable graphics 
performance. So why not call for 
more information today. Our 
number is 1-800-343-4040, ext. 
352. Or call your local Digital 
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Distributor. 


© DIGITAL EQUIPMENT CORPORATION, 1991. THE DIGITAL LOGO AND DECpc ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION. 486 IS A TRADEMARK OF INTEL CORP. OS/2 IS A TRADEMARK OF 


Reawes 
Did 


Dit dep 


vee eae Window 


Hunan 
_ : 


OMPUTING FROM DIGITAL. 


INTERNATIONAL BUSINESS MACHINES. X WINDOW SYSTEM IS A TRADEMARK OF MASSACHUSETTS INSTITUTE OF TECHNOLOGY. AUTOCAD IS A TRADEMARK OF AUTODESK. VERSACAD IS A TRADEMARK OF COMPUTERVISION. 


we beat the pants 
oit the competition 


O.K., let's settle this perfor- 
mance thing once and for all. 


SPEED. In a recent compari- 
son of throughput for the three 
top selling plotters, the Houston offer Quick Scale” where 
Instrument DMP-61 DL came any size drawing can be 
out on top. One-third faster than the CalComp 1023. —_ easily scaled and plotted at the current media size, 
Over three times faster than the HP DraftPro DXL. In plus the capability to save up to six different user 


and superior same pen 
repeatability. 
VERSATILITY. Only the 


Houston Instrument plotters 


other words, whatever _ configurations in memory—all standard. 
ann you plot in one hour PRICE. Best of all, the H! DMP-60 DL Series helps 
100% “uum «with us could take you —_you beat the pants off your competition all at a 


75% all afternoon with them. very competitive price. For more information on the 


QUALITY. We also DMP-60 DL Series plotters call 1-800-444-3425. 


deliver unsurpassed 


quality with identical = FAQUSTON INSTRUMENT. 


50% 


25% 


HIDMP- CalC HP DraftP : 
é1pL. 1023", xt. ~~ to CalComp and HP. A Summagraphics Company 
FOR IBM/COMPATIBLE INFORMATION CIRCLE 29 FOR MACINTOSH INFORMATION CIRCLE 30 FOR RESELLER INFORMATION CIRCLE 31 


*D-size Columbia plot using AutoCAD” Release 10 with the HP 7585 driver ona COMPAQ” 386 16 MHZ computer with math coprocessor. Plotters were set to manufacturer's 
recommended settings for pen and media combinations used for check plot and final plots. © 1990 Summagraphics Corporation. Seymour, CT 06483. All rights reserved. 


By Dwight B. Davis 
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How far has virtual reality technology come, 
and where is it going? 


n recent years, virtual real- 
ity (VR) has piqued incredi- 
ble interest. With develop- 
ers and vendors touting the 
endless array of potential 
applications—ranging from 
virtual surgery for medical train- 
ing, to compact disc-based travel 
magazines that transport viewers 
to exotic locales to programs that 
let users experience the effect that 
textures, colors, lighting, and the 
placement of objects have on an en- 
vironment—the public’s expecta- 
tions are understandably high. 
The hoopla surrounding virtual 
reality, however, obscures the fact 


Dwight B. Davis is a freelance business and 


technology writer based in Seattle, Washing- 
ton. 
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that significant technological ad- 
vances are slow to develop. “Every- 
one is so haywire over this busi- 
ness, that they’re constantly chas- 
ing after something ‘new,’ ” says 
Greg Panos, a Lakewood, Califor- 
nia-based consultant who’s cur- 
rently writing a book about the 
virtual reality marketplace. “The 
truth is, research and development 
just sort of trickle along at a very 
minor rate. There really isn’t a lot 
to report most of the time in the 
way of technology.” 

Indeed, despite the intrigue and 
anticipation, virtual reality is not 
without its critics, many of whom 
contend that the field’s proponents 
spend more time fantasizing about 
how to transport people into simu- 


lated, virtual worlds than they do 
figuring out how to bring the nec- 
essary technology into the real 
world. Advocates, on the other 
hand, reassert their confidence in 
virtual reality’s potential by point- 
ing to existing applications. For 
example, some systems let users 
fly a virtual helicopter or play a 
simulated game of racquetball. 
More ambitious applications pro- 
ject users into the human body to 
isolate physical anomalies or into 
the Milky Way to explore the solar 
system. And, along with creating a 
visual simulation, VR systems can 
incorporate multi-directional 
sound, motion devices, and force 
and textural feedback. 

Numerous virtual reality appli- 


Users enter virtual worlds through various tools. 
At left and above, W. Industries’ Visette headset 
provides an interface into simulated 
environments. 
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cations will be on display at SIG- 
GRAPH 791 in a gallery called “To- 
morrow’s World,” which will high- 
light “virtual reality applications 
that are actually available and can 
be implemented today,” according 
to Steven E. Tice, president of Sim- 
Graphics Engineering Corp. and 
chairman of the exhibit. The titles 
of some of the entries indicate the 
diversity of the field. For example, 
the submissions include Virtual 
Acoustic Environments, Flying 
Through a Protein Molecule, Radi- 
ation Therapy Treatment Plan- 
ning, A Multi-Player 3D Adven- 
ture Game, Virtual Holograph 


Workstation, and A True-Scale 
Model of the Solar System, to 
name a few. 

Very much aware that virtual 
reality could be cast aside as little 
more than an interesting toy, how- 
ever, proponents constantly chide 
one another to focus on achievable 
and useful applications of their pet 
technology. “We should not be 
afraid to dream, but we must be 
realistic in our current research,” 
says Martin Tuori, vice president 
of strategic research at Alias Re- 
search Inc. (Toronto). 

Perhaps the most obvious goal is 
to improve the computer-to-human 
interface. “Current computer in- 
terfaces don’t match people’s per- 
ceptual capabilities,” says Thomas 
A. Furness, director of the Human 
Interface Technology Laboratory 
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(HIT Lab), established by the 
Washington Technology Center 
and located at the University of 
Washington in Seattle. 

Virtual reality, by contrast, is an 
inclusive rather than an exclusive 
form of interaction. At present, us- 
ers typically enter into virtual 
worlds via stereo display goggles, 
sensor-laced gloves, earphones, 
treadmills, mechanical arms, joy- 
sticks, bicycles, and a host of other 
props. Desktop virtual reality sys- 
tems are also cropping up. For ex- 
ample, SimGraphics has developed 
a desktop manufacturing and engi- 
neering operations simulator 


called The Assembly Modeler, 
which, according to SimGraphics’ 
Tice, “lets manufacturing and de- 
sign people evaluate whether they 
can really build these things that 
they've designed. The monitor pro- 
vides access to the virtual world, 
rather than immersive tools such 
as goggles or headgear.” 


Virtual Reality Pioneers 

Much of the ongoing research in 
virtual reality occurs in university 
and government laboratories. Pio- 
neering institutions include the 
NASA Ames Research Center 
(Moffet Field, CA), the US Air 
Force’s Armstrong Aerospace Med- 
ical Research Laboratory (Dayton, 
OH), the Massachusetts Institute 
of Technology (Cambridge, MA), 
the University of North Carolina 
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at Chapel Hill, Princeton Univer- 
sity (Princeton, NJ), the Universi- 
ty of Illinois in Chicago, and the 
University of Washington. 

Corporate involvement in virtu- 
al reality research is on the rise as 
well. For example, nine corporate 
sponsors—including Alias Re- 
search, the Boeing Company, Digi- 
tal Equipment Corp. (Maynard, 
MA), Sun Microsystems (Moun- 
tain View, CA), and VPL Research 
(Redwood City, CA)—have joined 
the Virtual Worlds Consortium es- 
tablished by the University of 
Washington’s HIT Lab. 

Many of these corporate spon- 
sors and other high-tech firms 
have established internal VR 
teams to develop the technology 


into marketable products. At 
Boeing, for example, researchers 
have developed a rudimentary 
graphical representation of a hu- 
man mechanic performing mainte- 
nance on a digitally modeled 
plane. In the future, the company 
hopes to be able to use a VR imple- 
mentation of the system to deter- 
mine the ease of physical access to 
maintenance points while a plane 
is still in the early stages of its dig- 
ital design. 

Also, a few companies—notably, 
VPL Research—already sell tools 
to create and explore virtual 
worlds, and off-the-shelf VR appli- 
cations are slowly appearing. 

A significant challenge to all 
virtual reality developers is the 
creation of more sophisticated and 
ubiquitous virtual realities. To do 
this, they must successfully chal- 
lenge certain roadblocks. First, 
they must overcome the technical 
constraints in computer power, 
simulation and rendering soft- 
ware, and the various VR tools and 
sensors. Industry knows it can cre- 
ate faster computers and more effi- 
cient software, but the functiona- 
lity of virtual, interactive worlds 
will chafe under technical limita- 
tions for the foreseeable future. 

Interlinked with the technology 
hurdles are the human factor chal- 
lenges inherent in designing sys- 
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tems meant to interact with people 
in such an intimate fashion. Only 
by gaining a clear understanding 
of how human perception works, of 
its strengths and shortcomings, can 
developers hope to create realistic as 
well as comfortable virtual worlds. 
In addition to meeting these 
challenges, developers will be suc- 
cessful only if they choose the right 
applications in which to exploit 
virtual reality. “There is a danger 
of the technology, rather than the 
users, driving development,” 
warns Michael Good, director of 
the Presence Project within the 
software usability engineering 
group at Digital Equipment Corp. 
(Nashua, NH). Tuori at Alias con- 
curs, and says developers must 


constantly ask, “Are the benefits of 
the technology sufficiently clear and 
affordable that applications will 
gain acceptance?” 

Every VR system must contain 
components that perform certain 
requisite functions. A control-sta- 
tion computer and associated soft- 
ware generate the virtual world 
and dictate the programmed ac- 
tions of objects within the world. 
Sensors of some sort track the hu- 
man participant’s actions and ad- 
just the virtual world and its ele- 
ments to respond to the person’s 
movements. Simultaneously, a 
graphics rendering engine pro- 
duces the appropriate images 
based on the participant’s perspec- 
tive and actions, and displays 
them on screens or headgear. An 
audio subsystem may also be inter- 
acting with the user. 


Product Options 

An example of a complete VR 
system is RB2 (Reality Built for 
Two) from VPL Research (Red- 
wood City, CA). With its price 
ranging from about $200,000 to 
$300,000, depending on options, 
the RB2 system bundles three 
VPL products—a DataGlove, an 
EyePhone headset, and an Audio- 
Sphere 3D sound-rendering sys- 
tem—with a Macintosh-based con- 
trol system and two Silicon Graph- 
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ics (Mountain View, CA) Power 
Series workstations. The accompa- 
nying software includes RB2 Swiv- 
el for defining the shapes, layout, 
linkages, and motion constraints of 
3D objects, and Body Electric, a 
real-time simulation program that 
communicates with Isaac, a render- 
ing program that drives the SGI 
workstations. The workstations, in 
turn, transmit the rendered images 
to the EyePhone headset. 

The actual performance of the 
RB2 system, which can support 
two users simultaneously, illus- 
trates some of the trade-offs cur- 
rently constraining the virtual re- 


ality field. Even with fairly simple, 
cartoon-like worlds, the movement 
of objects can be noticeably jerky. 
And when the person hooked to 
the system makes a move, there 
can be a disconcerting delay in the 
virtual representation of the user’s 
action. 

“Speed is the single parameter 
most important to achieving virtu- 
al reality,’ says Jaron Lanier, 
chief executive officer of VPL Re- 
search. “If you only have a single 
cube in the virtual world, the re- 
sponse is very fast. But as the 
number of virtual elements in- 
creases, you get more lag. There is 
a constant trade-off among lag, the 
rendering frame rate, and the 


overall scope of the virtual world’s 
contents.” 

The RB2 System’s reliance on 
the Macintosh to handle the simu- 
lation and data input/output tasks 
is the system’s principal weakness, 
according to Alan Trimble, chief 
developer’s advocate at Silicon 
Graphics, who notes that because 
the Macintosh can only generate a 
limited number of data points each 
second, the SGI workstations are 
not being fully utilized. 

Christopher Allis, Autodesk’s 
(Sausalito, CA) applications/mar- 
keting liaison for the Cyberspace 
development project—initiated to 


demonstrate the feasibility of us- 
ing PC-based systems to support 
VR applications—agrees. In Auto- 
desk’s case, the operative PC is a 
’°386-based Compaq computer that 
contains two SM1281 Matrox 
boards for graphics rendering. The 
images are sent to a set of VPL 
EyePhones. “Our choke point is in 
the graphics rendering, not in the 
simulation,” says Allis. The Cyber- 
space software can generate be- 
tween 30 and 35 frames per sec- 
ond, but the existing rendering 
hardware can’t keep up with that 
pace. “Of course, you have a choice 
of what rendering engine you use,” 
Allis adds. 

The limitations of standard PCs 
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drove W. Industries (Leicester, En- 
gland) to develop its own virtual 
reality computer, called the Expa- 
lity. Sold bundled with the compa- 
ny’ Virtuality systems, the Expa- 
lity incorporates Texas Instru- 
ments TMS34020/34082 processors 
and Motorola 68030/40 and 68882 
chips. 

The Expality provides computer- 
generated images, multi-channel 
sound, and motion outputs. Ani- 
mette multimedia simulation soft- 
ware and the Visette headset also 
come with the Virtuality system. 
The headset incorporates a 
106,000-pixel-resolution stereo- 
scopic viewing system, a vectored 
sound system, and a head-tracking 
sensor, all linked via cable to the 
Exxpality. 

Designed as an open system, 
Virtuality can interface to various 
virtual reality tools, software, and 
output devices. With a starting 
price of about $30,000, the Virtual- 
ity systems have sold extremely 
well in the initial markets of Eu- 
rope and Japan, according to Jon 
Waldern, managing director at W. 
Industries. 

“Our approach is to just hang 
various tools on the wall and have 
the user pick them off as needed,” 
says Waldern, who notes that the 
company will soon be adding a 
force feedback glove to its suite of 
ancillary VR tools. The glove—at 
$10,800 to $12,600—will be laced 
with air channels, and a pneumatic 
system will inflate bulbs in the 
glove to simulate feedback when 
grasping a virtual object. 

Virtual reality developers are 
quick to note that there is no tech- 
nical “ideal” for VR systems. The 
characteristics of a virtual world— 
its image definition, content, and 
responsiveness—will vary depend- 
ing on the user’s expectations and 
on the application’s requirements. 
“A child playing Nintendo doesn’t 
need the scene complexity and 
sense of reality that a pilot in a 
flight simulator requires,” says 
Trimble of Silicon Graphics. 

In addition, notes Trimble, tech- 
niques exist that can “fake” some 
aspects of a virtual world. “We can 
take photos of the real world and 
map them in real time onto an en- 
vironment at 30 frames per sec- 
ond.” These frames can form a re- 
alistic backdrop to an environ- 
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ment, with interactive VR objects 
populating the foreground. 

Also, more elegant solutions to 
the rendering task could support 
higher-quality images with the 
same processing power. 

For example, computer pro- 
grams generally don’t “know” 
what is actually appearing on the 
display screen. In the case of a vir- 
tual world, they would typically 
render the entire world, even 
though only a small portion is be- 
ing viewed by the user at any giv- 
en time. “If you’re walking 
through a building, you don’t see 
what’s behind you,” Trimble ex- 
plains. “The computer doesn’t have 
to render what isn’t visible to the 
viewer, which would free more pro- 
cessing power to devote to improv- 
ing graphics quality.” 

Other ways to enhance the VR 


tems will be happy participants in 
simulated worlds. 

Virtual reality researchers are 
in danger of being overwhelmed by 
the very complexity of the human 
senses that they hope to exploit. 
Indeed, the effects experienced by 
VR researchers can be amusing: 
“Tve had a little trouble bumping 
into doors,” jokes William Bricken, 
principal scientist at the HIT Lab. 
“I don’t take them seriously now.” 

The success of all applications, 
according to Digital Equipment 
Corp.’s Michael Good, depends on 
user involvement in the applica- 
tion development. Good cites as an 
example his company’s Presence 
Project, which includes users as 
collaborative partners in the de- 
sign process. 

Also incumbent to VR’s growth 
and acceptance is the developers’ 


Incumbent fo Vk's growth is the developers’ 
awareness of fhe small, iterative advances 
that the fechnology can provide 


experience would be to eliminate 
the restricted and repetitive ac- 
tions that some virtual elements 
make. For example, the HIT Lab 
has created a VR world of the Seat- 
tle area, including a ferry boat 
that constantly moves in and out of 
port on a set path. By applying a 
chaos program to the virtual 
world, objects like the boat would 
move in a random, unpredictable 
fashion and would heighten the 
VR experience. 

Also, according to Trimble, the 
application of kinetic physics con- 
cepts to virtual objects would make 
them move as they would in the 
real world. 

For example, a ball would 
bounce a few times and then come 
to rest, rather than bounce indefi- 
nitely. “If objects in the virtual 
world behave properly, it can 
make up a lot of what is lacking in 
the quality of the image,” he says. 

Of course, for some fanciful VR 
worlds, the goal may be to avoid 
any semblance of physical reality. 
But in all cases, there will be one 
very real element: the human par- 
ticipants. Mere technical wizardry 
won't be enough to ensure that the 
people interacting with the sys- 


awareness of the small, iterative 
advances that the technology can 
provide. 

“There are a lot of mundane 
things we could do with virtual re- 
ality that would have a great im- 
pact,” says A. D. Welliver, corpo- 
rate senior vice president for engi- 
neering and technology at Boeing. 

A case in point is a Matsushita 
kitchen showroom in Tokyo. The 
showroom makes use of a VPL Re- 
search RB2 system to let custom- 
ers design their choice of kitchens. 
Wearing an EyePhone headset, 
the customer starts in a virtual 
empty room and can place various 
appliances in different locations to 
get a feel for the finished layout. 

Known for his advocacy of futur- 
istic and fantastic applications of 
virtual reality, VPL’s Lanier 
laughs and says fellow visionaries 
wonder if he isn’t getting dull in 
his enthusiasm for a virtual kitch- 
en. “But here, you have an in- 
stance where the customer is 
building a virtual reality, and that 
reality is being used as a sales 
tool.” Ultimately, he adds, “The ef- 
fect is improved communication, 
and that’s what virtual reality is 
all about.” CGW 
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National IGES User Group, 


IPO to Meet in July 

The National IGES User Group will 
hold its first annual meeting in 
Pittsburgh, Pa., July 18-20, 1991. 
This meeting is being held in 
conjunction with the IGES/PDES 
Organization (IPO) quarterly 
meeting scheduled for July 21-26 in 
Pittsburgh. 

On the agenda for the National 
IGES User Group annual meeting is 
the election of officers, a review of 
the national program and roundtable 
discussions with project managers 
and committee chairs that are 
directly involved with the develop- 
ment of IGES. A complete program 
agenda is available from Michele 
Davis, NCGA Technical Services 
and Standards, at 703-698-9600, 
ext. 347. 

For information on the IPO 
quarterly meeting, contact Nancy 
Flower, NCGA Technical Services 
and Standards, at 703-698-9600, 
ext. 325. 
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- Over 20,000 Graphics Users Attend NCGA ’91 


e More than 20,000 users of computer graphics technology registered for the 

: NCGA ’91 conference and exposition, held April 22-25, 1991 at McCormick 

e Place North in Chicago, IIl. 

© Each day thousands visited the exhibit floor at McCormick Place, where 179 
e exhibitors showcased the latest equipment, software and services. Firms 

e including Apple, Aldus, CalComp, Corel, Hewlett-Packard, IBM, Intergraph, 

; Mitsubishi, Omnicomp Graphics Corp., Schlumberger CAD/CAM and others 
e introduced new workstations and PCs; graphics controller cards; thermal 
transfer, electrostatic, and ink-jet printers and plotters; color printers; desktop 

e film recorders; graphics tablets; digitizers; and software for CAD, animation, 

; and electronic publishing applications. 

e Conference sessions on multimedia and future graphics hardware drew 
hundreds of attendees. The NCGA ’91 hands-on sessions, which gave attendees 
e the opportunity to experiment first-hand with popular CAD and design software, 
® were also well attended. 

(See Graphics Users on reverse) 


* NCGA Releases Debut Issues of Quarterlies 


s NCGA released two new publications at NCGA ’91 in Chicago: The IGES 

© Quarterly and The GPC Quarterly Report. These reports are designed to 

; present up-to-date information on the activities of the National IGES User Group 
e and the Graphics Performance Characterization (GPC) Committee. NCGA is 

* administrator of both of these groups. 

e The first issue of The IGES Quarterly discusses recent activities in the 

; development of the Initial Graphics Exchange Specification (IGES). The report 
e features articles on IGES/PDES Organization (IPO) efforts toward accreditation 
x with the American National Standards Institute; the development of Application 
e Protocols (APs) for IGES; the formation of the National IGES User Group; 
special new features of IGES version 5.0; IGES test files; and other develop- 

e ments related to the specification. An interview with IPO Chairman Bill Conroy 
® is also included in this issue of the report. 

e lhe GPC Quarterly Report premier issue includes results from beta testing 

® of the Picture-Level Benchmark (PLB) program, a standardized measurement of 
e graphics performance being developed by the GPC. The beta test results show 

© how quickly 24 different workstations displayed five different test files. The 


(See Debut Issues on reverse) 
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“PC vs. Mac” Debate Heats Up Annual Meeting at NCGA ’91 


A debate on the virtues of the PC vs. those of the Macintosh was one of the highlights of the 
NCGA ’91 annual meeting and conference reception, held Monday, April 22 during NCGA ’91. 

Industry consultants Joel Orr, chairman of Orr Associates Inc., and Autodesk Distinguished 
Fellow, and Alan Paller, president of AUI Data Graphics/CA, faced off in a lively debate that 
combined solid argument with a healthy dose of humor. 

Paller, who assumed the role of PC proponent, praised the open architecture and wealth of 
software being written for IBM’s personal computers and their clones. Orr defended the Macintosh 
with tongue-in-cheek praise for the PC. “True, the possibilities are limitless with the PC,” Orr said. 
“You turn it on and are greeted by C>. You can go anywhere from there.” Orr went on to stress 
the friendliness of the Mac user interface, and the ease with which a user can get a Mac up and 
running. 

Paller countered Orr’s criticisms with discussion of the breakthroughs in windows technology 
for the PC, and the software being developed to accomodate the new interfaces. Orr countered with 
a rebuttal that stressed the advanced level of ease-of-use that Macintosh has already achieved. Orr 
also suggested the number of Microsoft Windows 3.0 units shipped does not necessarily equal the 
number of units being implemented. 

Audience response to the speakers indicated that there are still many fans of both personal 
computing camps. 


NCGA Calls for Papers and Presentations for ’92 Conference 


NCGA is seeking computer graphics professionals interested in speaking at its 1992 conference. 
The NCGA 1992 conference and exposition will be held March 9-12 in Anaheim, California. 

Individuals from graphics user or vendor organizations, experienced in the use or production of 
technology for applications from CADD to desktop publishing, are welcome to submit ideas for 
presentations. Speakers and instructors receive a variety of benefits, including lodging and confer- 
ence registration. Tutorial instructors receive stipends for their presentations. 

Anyone interested in speaking at the NCGA 1992 conference must submit a 500-word abstract 
for his or her presentation to Mary Geary, NCGA Education Coordinator, at 2722 Merrilee Drive, 
Suite 200, Fairfax, Va. 22031 by July 1, 1991. For additional information, contact Mary Geary at 

703-698-9600, ext. 333. 


Graphics Users (from reverse) 


Two publications available from NCGA are excellent resources for those who were unable to 
attend NCGA ’91. The NCGA ’91 Conference Proceedings includes papers submitted by speakers 
at the conference sessions. The NCGA ’91 Conference & Exposition Program provides a complete 
list of sessions and speakers, and provides descriptions of NCGA ’91 exhibitors. 

For NCGA ’91 proceedings or conference & exposition program, contact NCGA at 
1-800-225-NCGA, ext. 310. 


Debut Issues (from reverse) 


files selected by the GPC committee—a diagram of a circuit board, a wireframe model of a com- 
puter chassis, a 3-D solid model of a cylinder head, a 3-D model of a human head, and an animated 
simulation of the space shuttle rendezvousing with a damaged satellite—represented a cross-section 
of graphics applications. 

Twelve major computer firms make up the GPC Committee. These vendors are working together 
in a cooperative effort to design the PLB and other programs. Six of these firms have already 
developed ports to accomodate the PLB, and several other vendors should have ports developed by 
the end of 1991. The GPC Quarterly Report will provide continual updates on new ports, and on 
new test files produced to represent other graphics applications. 

The first issues of these two reports are available free of charge to anyone who requests them. 
Subsequent issues will be available on an annual paid subscription basis. 

To receive information on The IGES Quarterly, the IPO, The GPC Quarterly Report, or the PLB, 
call Dianne Dean, NCGA Technical Services and Standards, at 703-698-9600, ext. 318. 


A Powertul At Graphtec Precision Image, we've developed a unique new electrostatic plotting 

Shared system to serve the multiple tasks of a user network. “Power Plotters,”” with 

Resource exclusive Auto Configuration, accept a wide variety of plotter protocols and it 
automatically select the appropriate graphics data format, such as HPGL, CGM, sil 
CGI and CalComp 906/907. They fit easily and naturally into any system of 
networked file servers, workstations or computer peripherals. 


Easy, Automated “Power Plotters” have many features to simplify operation. For example, 

Operation a built-in self-cleaning system to minimize operator maintenance chores. And 
automated cut-sheet loading/unloading that allows immediate retrieval of plots with 
no interruption of plotter throughput—a definite plus in multi-user environments. 


Powerfu “Power Plotters” deliver connectivity to your computer system with 

Connectivity Ethernet, DECnet, parallel and serial interfaces. Significantly, multiple interfaces can 

and Accuracy be included in the same plotter, facilitating a variety of input sources. Also, software 
drivers are available for all popular applications. “Power Plotters” provide 
the power to achieve the most accurate output with 0.05% accuracy, leading 
industry standards for electrostatic plotters by a factor of two. 


If you're experiencing limitations in your present plotting capability, you need “Power Plotting.”” Call 
or write Graphtec Precision Image for a “Power Plotting” demonstration. 


Serving major corporations and users in 24 countries of the world . . . 
U.S.A. (Outside California) Call Toll Free 1-800-338-3377 


GRAPHTEC 


BEB GRAPHTEC PRECISION IMAGE CORP 
MMM 501 CHESAPEAKE DRIVE - REDWOOD CITY, CA 94063 
MMM 415-366-8900 - FAX 415-366-2149 


Plotter Technology That's Precisely Different. 
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GSUres 


High performance TMS34020 and optional TMS34082 co-processor 

PC/AT, VME, and RISC System/6000 

Resolutions from 640 x 480 up to 1600 x 1200 x 32 bits 

Compatible with Univision's new Real Time True Color Frame Grabber 
Optional VSB auxiliary bus for high speed transfer at up to 20 Mbytes/sec 
X-Windows support under UNIX and AIX 

Piranha Image Processing Software (PIPS) library in "C" and Pascal 

Full TIGA software compatibility 


617) 221-6700 


... the vision of the future 


& e® @ 
UNIVISION 
technologies, inc. Three Burlington Woods, Burlington, MA 01803 FAX (617) 221-6777 


All other products and brand names are trademarks of their respective owners. 
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Lights, Camera, Action 


ew topics in computer graphics _ perspective. In Part One, “A Market 

have a higher profile than com- in Motion,” we tour the high-profile 

puter animation. That’s not sur- production companies and sample the 
prising, since the results of the tech- higher-end software tools they use to 
nology are evident in everything produce cutting-edge effects. We also 
from flying Super Bowl logos to fea- explore some of the dramatic events 
ture films to the best (and some- occurring in PC-based animation. 
times worst) TV commercials. Yet, In Part Two, “Rolling Your Own,” 
while the fruits of computer anima- we walk through the process of cre- 
tion technology are evident almost ating a flying logo on a PC. Perhaps 
daily, the technology changes so_ after reading this, you may be in- 
quickly that it sometimes looks like _ spired to become high-tech’s answer 
a multi-colored blur to Cecil B. De Mille. CGW 

In this supplement, we attempt to 

freeze the action and put some 
the recent activity in 


a o Computer animator Gregory 

_— MacNicol— Computer Graphics Worla’s 
<a contributing editor for video animation and author of this 
i | series—created this stunning animation still as well as all of the stills in 
Part Two of this series. In this animation, the background is the inside of a cylinder whose 

surface is the reflection map of the central tube. During the animation, all of the activity of the 
spheres, rings, and rods in the central region is reflected in the background to add drama to the action. 
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A Market in Motion 


By Gregory MacNicol 


The animation 
industry's rapid 
pace of innovation 
shows no signs of 
slowing 


or most of us, the business of 

computer animation produc- 

tion is about as sharply de- 
fined as a distressed amoeba. One 
of the main reasons for this is that 
we tend to focus on the more 
trendy highlights of the business 
(the flashy pseudopods) and ne- 
glect to pay attention to the main 
body. 

As a result, we end up with a 
distorted view of the industry. In 
fact, the glittering work for the en- 
tertainment industry garners the 
bulk of the high-profile notice. Af- 
ter all, Oscars are not usually 
awarded to instructive animations 
that show body tissue reconstruc- 
tion or similar depictions of novel 
surgical procedures. 

Now retired, Wavefront’s (Santa 
Barbara, CA) director of market- 
ing, Gary Stump, summed up this 
tendency nicely: “We got our best 
ideas and feedback from the enter- 
tainment industry—yet our big- 
gest customers, the ones who most 
appreciated our innovative fea- 
Contributing editor Gregory MacNicol is a 


computer graphics consultant and anima- 
tion specialist based in Santa Cruz, California. 
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tures, came [to us] from the indus- 
trial design market.” 

Applied Visual Computing 
(Menlo Park, CA), one of the busi- 
er animation production compa- 
nies in Silicon Valley, exemplifies 
this pattern. A subsidiary of a com- 
pany with the unlikely name of 
The Failure Group, the company is 
nothing if not diversified. It has de- 
veloped a corner on the market of 
creating simulations of accidents 
in support of courtroom testimony, 
it animates medical descriptions of 
complex toxic reactions on the skin 
for medical agencies, it produces 
animated tutorials depicting ex- 
trapolations of solid-state physics 
experiments for high-tech indus- 
tries, and it creates simulations for 
theme park rides. Customers 
range from the Naval Research In- 
stitute to Dow Chemical, with a 
bevy of insurance and other com- 
panies in between. 

Applied Visual Computing is, in 
a word, busy. And, as a result, over 
the past six years the firm has 
built one of the area’s most com- 
plete video production facilities. 
The firm’s vast assortment of 
equipment includes a complete 
digital video post-production facili- 
ty, three Wavefront animation 
packages, and a host of computer 
graphics/video support hardware 
networked via Ethernet. Accord- 
ing to general manager Jim Ban- 
ister, the recent acquisition of a 
Symbolics (Burlington, MA) sys- 
tem has done much to increase 
production speed. “The capability 


of combining 2D and 3D animation 
in one system allows us to execute 
a complete concept fluently,” he 
says, adding that in this business, 
production speed, along with quali- 
ty, is a key element in remaining 
competitive. 

Pacific Data Images (PDI; Sun- 
nyvale, CA), which enjoys one of 
the highest profiles in the busi- 
ness, also serves a diverse clientele 
with top-quality productions. One 
of the oldest production houses in 
existence, the company has been in 
continuous operation for more 
than 10 years, which, in the com- 
puter animation production busi- 
ness, represents true longevity. 
Despite constant changes in the 
technology and the marketplace, 
the firm has managed to produce 
quality animation and keep tech- 
nologically current at the same 
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time, which is no mean accom- 
plishment, as many defunct pro- 
duction houses serve to illustrate. 

PDI’s high standard of quality is 
well-recognized in both the televi- 
sion and entertainment industries. 
PDI clients include the top three 
networks— NBC, CBS, and ABC— 
as well as other broadcast net- 
works around the world. Yet, PDI 
has actively pursued accounts in 
the general marketplace and con- 
tinues to extend its expertise. 

The company sees a commercial 
market that continues to trans- 
form at the same tempo as the 
technology on which it is based. 
Like other computer graphics 
firms, PDI is doing more animated 
characters and more mixing of live 
action and cel animation. It has 
also helped pioneer innovative ef- 
fects such as “morphing,” which 
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House of desire: Ihe home of that famous 
symbolics computer personality, Lotta Desire, is 
included in a film currently under consideration 
for inclusion in the the SIGGRAPH ‘91 Electronic 
Theater. Los Angeles-based animator Dean 
Foster used a Symbolics XL1200 workstation and 
symbolics 2D and 3D animation software to 
create the scene, which is outout in HDTV 


resolution. 


shows an object undergoing a 
metamorphosis. In one stunning 
commercial example of this effect, 
an automobile “inflates” and trans- 
forms magically into a real auto- 
mobile that then drives away. 
PDIs new facility in Los Ange- 
les demonstrates a commitment to 
greater involvement in feature 
film production. This move re- 
quires a dramatic tactical shift 
(relative to the commercial mar- 
ket) as the bidding process, timing, 
and technical development are 
markedly dissimilar. The differ- 
ence between production of anima- 
tion onto video (in which you man- 
age the output of a few hundred 
lines of resolution) compared to the 
motion picture arena (in which you 
output thousands of lines onto 
70mm film) can be mind-altering. 
Take rendering, for example. 


The comparative time difference 
here is between a couple of min- 
utes to potentially an hour per 
frame. In the animation business, 
time increments add up fast and 
quickly translate into dollars, 
which can have a serious impact 
on both sides of the ledger. 
According to Carl Rosendahl, 
PDI’s co-founder, the company is 
currently involved in four major 
film projects. One of these is an un- 
usually challenging effort to pro- 
duce animated versions of what is 
normally done on a single image 
with a paint system. The client 
(who is the original producer) shot 
a beautiful Caribbean island scene, 
but upon review decided to remove 
some of the objects, namely, a gar- 
dener and a house. Another re- 
quirement was to turn the some- 
what cloudy Caribbean scene into 
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by Leo Burnett U.S.A. Producer: Cary Potterfield 


Thompson. Producer: Judi Nierman 


Tropicana Orange Juice “Wake Up 


Package” by J.Walter Thompson.Producer: Laurie 


Listerine "Boxer“ by J. Walter 
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an idyllic sunny day. Computer 
graphics-based special effects proj- 
ects such as these are increasingly 
commonplace and, if done well, are 
invisible to the viewer. 

Another repeat PDI client has 
requested an even more technical- 
ly demanding production. In this 
case, the animation calls for four 
minutes of optically composited, 
70mm computer graphics-generat- 
ed film combined with live ac- 
tion—all in stereo 3D. This means 
that two near-identical films 
(shown at the same time for the 3D 
effect) must be virtually flaw- 
less so that they can be project- 
ed in perfect registration. 

But PDI hasn’t been the 
only active computer anima- 
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tion company involved in large- 
scale film work. The scale and 
quality of the work from the now- 
defunct deGraf-Wahrman is un- 
surpassed. Its Universal Studio 
theme park film of the Jetsons in 
“The Funtastic World of Hanna- 
Barbera” is a massive work accom- 
plished with remarkable detail 
and realism. 

Another high-profile computer 
animation effort was produced by 
LucasFilm’s Industrial Light & 
Magic (San Rafael, CA). Its cre- 
ation of the underwater ripples in 
the recent Hollywood production 
The Hunt for Red October was 
clearly intended to be more enter- 
taining—even humorous—than 
believable (sub-surface water, of 
course, doesn’t ripple). Another 
work, the creation of a watery, 
worm-like pod in The Abyss clear- 
ly demonstrates why Hollywood 
production companies return to 
ILM for its effects work. Indeed, 
the computer animation work for 

The Abyss won an Acade- 


my Award for visual effects. 

ILM is now energetically at 
work on the latest sequel to The 
Terminator—a perhaps less-than- 
appropriate title for a motion pic- 
ture that continues to spawn se- 
quels. According to a company in- 
sider who prefers to remain anony- 
mous, the current sequel sur- 
passes, by all accounts, most prior 
efforts in computer graphics spe- 
cial effects in terms of scale as well 
as realism. 

One of the reasons ILM has been 
so successful is that it makes abun- 
dant use of the latest technological 
tools. The company has not limited 
itself to its own proprietary render- 
ing and effects software and hard- 
ware interfaces. In fact, ILM em- 
ploys a range of systems, including 
Alias (Toronto) software for model- 
ing. It has also started to utilize 
PCs—mostly Macintoshes equipped 
with Adobe’s (Mountain View, CA) 
Photoshop for image retouching. 

Many of the animation produc- 
tion companies must, of necessity, 
ride the ever-changing crest of pop- 
ular trends. When one of the major 
networks opts for an “all new” 
look, such as semi-transparent 
glass logos, it seems that the other 
networks—in their perennial 
quest for individuality, unique- 
ness, and novelty —imitate them. 

Some trends, however, are di- 
rectly attributable to the evolving 
technology and cause art directors 
to modify their thinking. A good 
example comes from advances in 
compositing. Because an animated 
sequence may include a number of 
diverse visual elements that have 
been created separately, such as 
2D, 3D, and live action, each must 
be subsequently composited, or 
“glued” together, during editing. It 
often happens that the creators of 
the separate 2D and 3D segments 
lack a complete visual concept; 
only the art director has the inte- 
erated, big picture in mind. Now, 
however, a number of systems of- 


She’s leaving home: By combining 
live action and character animation, 
animators at Rhythm & Hues in 
Hollywood, California, were able to 
bring computer-modeled 
answering machines fo life and 
make them part of the live action 
in “Goodbye,” a 30-second 
commercial for Bell Atlantic. 
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fer rapid prototyping and can 
quickly composite the different vi- 
sual elements. 

This capability has been well-ex- 
ploited by Rhythm & Hues (Holly- 
wood, CA). According to John 
Hues, principal at R & H, “As a 
result of our being able to do all 
the compositing on the computer, 
our clients can avoid hours of work 
in a video post-production facility.” 
What Hues is really saying here is 
that his clients can save not only 
time but considerable expense 
when you consider that costs at a 
high-quality facility mount rapidly 
at the going rate of about $1000 
per hour. 

Another trend in which R & H 
has participated is character ani- 
mation. In a recent spot it created, 
a Nissan car was given a cartoon- 
like personality. And in a new 30- 
second commercial spot for Bell 
Atlantic called “Goodbye,” R & H 
combines computer animation and 
live action to show how hundreds 
of telephone answering machines 
pack their little bags and knap- 
sacks and leave home. The point 
the commercial tries to convey is 
that with Bell Atlantic’s new an- 
swering service, personal answer- 
ing machines are now obsolete. 

This same kind of work is being 
produced by Peter Conn at Homer 
& Associates, also out of Holly- 
wood. The company’s Bonehead 
character was recently featured in 
a piece created to promote the Ani- 
mation Celebration, an annual 
compilation of the latest in anima- 
tion. Homer & Associates is also 
enjoying the benefits of a gradual 
acceptance of computer animation 
on the part of the film industry. 

So, who is providing the high- 
level systems? And how are they 
different from one another? When 
it comes to hardware, almost all 
software and production compa- 
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nies use Silicon Graphics (Moun- 
tain View, CA) workstations. And 
when they need additional com- 
puting horsepower, production 
companies will turn to the remain- 
ing workstation leaders such as 
Hewlett-Packard (Palo Alto, CA) 
or Stardent (Concord, MA). Yet, a 
buyer in the workstation market 
will find making a selection a diffi- 
cult and often irritating endeavor 
because of the incredibly rapid 
changes that characterize this 
market. 

Developers of animation soft- 
ware have experienced similar 
problems in attempting to meet 
the stridently vocalized needs, real 
and imaginary, of a constantly 
changing market. But this fluid 
market poses perhaps an even 
greater challenge for prospective 
buyers in terms of assessing what 
software system best suits their 
needs. 


High-End Software 

It used to be that you could walk 
down the aisles of the SIGGRAPH 
or NCGA exhibit floor with a 
checklist in hand and readily de- 
termine which was the best system 
for the money. Now such an ap- 
proach would only be laughable—a 
humorous mini-script exemplify- 
ing foolhardy buying. If you only 
read product sheets and relied on 
advertised features lists you might 
reasonably conclude that every 
product on the market incorporat- 
ed just about everything you’d 
need. Actually, however, each soft- 
ware system is uniquely config- 
ured and aimed at a particular 
user constellation, a targeted niche 
with a distinct profile in the ani- 
mation marketplace. 

Symbolics, for example, has tak- 
en an interesting marketing tack. 
In a sense, the company’s approach 
is exemplified in its software’s 
“morphing” capability. Character- 
ized by an ability to create and 
manage dramatic changes in its 
product and the market to which it 


La gare: Animator Frederic Nery 
created this photo-realistic 
animation of a train station for 
Pygmee, an animation production 
studio in Montpellier, France, taking 
advantage of the special effects, 
such as those for depth fading, 
lighting, and shadowing, in 
Softimage’s animation software. 


responds, Symbolics’ unique soft- 
ware system has evolved into an 
integrated 2D and 3D animation 
process in which all parts of an 
animation are scripted together. In 
contrast, most other animation 
systems are aimed at 3D, and so 
incorporating 2D elements re- 
quires scrupulous story-boarding 
and specialized support in the vid- 
eo post-production editing process. 

The Symbolics approach is, thus, 
especially useful in video produc- 
tion in which a job, which may 
have 2D and 3D elements, must be 
finished quickly. According to Joe 
Plonsky, director of sales, Symbol- 
ics realized that 2D production is 
typically charged by the hour, un- 
like 3D animation, which is usual- 
ly contracted as a fixed bid. Thus, 
in most cases, a typical video job 
would have its animation compo- 
nents produced separately—a 
scheme not particularly advanta- 
geous to the art director, who could 
view finished elements only during 
a post-production edit. Another 
unique Symbolics feature in sup- 
port of integrated 2D and 3D pro- 
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duction is a software product called 
“Paintamation,” which enables 
animation of 2D elements, includ- 
ing brushes and effects. 

North of the border are two com- 
panies that offer notably capable 
contributions to the animator’s ar- 
ray of available software tools. Soft- 
Image (Montreal) takes animation 
very seriously and is critical of oth- 
er companies that omit subtle or, 
in their minds, critical animation 
functions. 

Motion scripting on its system, 
for example, allows for complex 
user control of all facets of the 
emerging animation. Objects can 
be scripted to move as determined 
according to the laws of inverse ki- 
nematics. Thus, for example, an 
animator may want a moving ob- 
ject such as a hand to move its con- 
nected arm. Or an object can be in- 
structed to move dynamically so 
that the object’s parameters (such 
as friction, gravity, and the like) 
control the movement. What’s un- 
usual about these features is that 
they are both incorporated in the 
same software system—most other 
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systems provide only one control 
feature or the other. 

Softimage also features a more 
Mac-like user interface including 
dialog boxes and pop-up sub 
menus. One feature that provides 
excellent image quality in addition 
to greater user control is its shad- 
ow-generation capability. Regions 
of the image that require shadows 
can be individually selected and 
later ray-traced during rendering. 
While generating shadows always 
takes longer to render in general, 
the process is relatively quick be- 
cause the photo-realisitic ray-trac- 
ing process is localized and deter- 
mined by the user. 

Despite the longer rendering 
times, Daniel Langlois, president 
of Softimage, says, “We’re finding 
that most of the animation houses 
are using this capability because of 
the added photo-realism that their 
clients demand.” 

Alias is another company that is 
building a name for itself based on 
its photo-realistic rendering capa- 
bilities. It’s no wonder, then, that 
the company is finding that its sys- 


tem is well-regarded in the indus- 
trial design market. Another nota- 
ble feature is the system’s modeler, 
which many people use as a stand- 
alone module because of its capa- 
bility and ease of use. The Alias 
system’s ability to control the de- 
tails of an object’s motion, which is 
parameter-based, provides addi- 
tional, life-like realism in anima- 
tions. In fact, ILM (Industrial 
Light & Magic) used the Alias sys- 
tem to produce its award-winning 
hummingbird animation spot for 
British Petroleum. 

A long-timer in the computer 
animation business, Wavefront 
has been a provider of high-quality 
production software in two major 
markets: It supplies the entertain- 
ment business as well as the indus- 
trial design market. A wide range 
of video post-production facilities 
rely on Wavefront systems for 3D 
effects. And in the industrial mar- 
ket, organizations such as NASA 
and Ford Motor Co. use the sys- 
tems to simulate future products. 

Not content to rest on its laurels, 
Wavefront continues to be respon- 
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sive to the changing needs of the 
market and has recently upgraded 
its product line. One useful feature 
is the addition of its own paint sys- 
tem (an in-house enhancement 
based on an original Belgian ver- 
sion). Wavefront is also showing 
increased interest in the prepress 
industry: It has added features 
such as page layout and photo-re- 
touching capabilities. 

Nor has Wavefront ignored the 
rapidly growing field of scientific 


Low-Cost Animation 


visualization. Its Data Visualizer 
is a powerful tool that has received 
kudos and substantial media no- 
tice of late. Storm data, for exam- 
ple, can be turned into moving ani- 
mations of isosurfaces that provide 
analysts with insight of the inner 
workings of thunderheads via syn- 
thetic clouds. 

The Data Visualizer can utilize 
ASCII (text) data from scientific 
sources and represent it in three 
dimensions. Additionally, it can 


O ne of the more evident trends in the realm of 
computer animation is the constantly increas- 
ing power of the hardware and software that is 
available for use with low-cost computers. Capabil- 
ities and features that were only recently available 
in the rarefied domains of the mainframes and the 
high-powered graphics workstations are now avail- 
able to “the rest of us” for use as interactive learn- 
ing centers, video control systems, real-time video 
animation platforms, and, in some cases, even as 
professional 2D and 3D video broadcast animation 
stations. 

The big three PC platforms 
suited for animation tasks are, 
of course, the Apple Macintosh, 
the IBM PC/ATs and compati- 
bles, and the Commodore 
Amiga. Reflecting their techno- 
logical roots as well as a partic- 
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losophy, each computer plat- 
form radiates its own unique 
personality. Naturally, each 
capitalizes on the advantages of 
its exclusive technology and 
downplays or attempts to ameliorate its technical 
drawbacks. It’s not that any one platform is superi- 
or to the others. Rather, each marshals a complex 
set of technological attributes, which serve to inter- 
actively define the targeted users’ needs. 
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Animation on the PC/AT 

Because of the built-in adaptability of the IBM 
PC/AT, rapid synergistic improvements to the plat- 
form continue to spin out from third-party develop- 
ers. Indeed, the PC/AT platform has become the 
first low-cost computer to provide high-quality, 
broadcast-grade, 3D animation. Third-party manu- 
facturers of graphics boards supported (and signifi- 
cantly enhanced) the capabilities of the system. 
Likewise, advanced video control boards (such as 
those produced by Diaquest in Berkeley, Califor- 
nia) have provided the platform with a straightfor- 
ward—and now well-beaten—path to video broad- 
cast facilities. 

The 3D animation software packages that are 


yet complex: Autodesk's 
3D studio offers an abundance of 
advanced animation capabilities. 


currently leading the pack in terms of features and 
capabilities include Topas from AT&T (Indianapo- 
lis), Digital Arts (San Diego), and Autodesk’s (Sau- 
salito, CA) 3D Studio. Echoing in their own way 
the variety of technological viewpoints that gave 
rise to the three platforms, these software packages 
vary in respect to technical point of view, selection 
of target user, and clustering of capabilities. 

Topas, for example, is relatively easy to use, 
which translates into fast production speed. Yet, it 
lacks some of the “glossy” features such as bump 
mapping and contour mapping, which allow the 
user to generate more sophisti- 
cated effects. 

AT&T's recently released To- 
pas VGA, however, is in a class 
all by itself. While its function 
is nearly identical to Topas, it is 
designed to create sophisticated 
animations that can be run di- 
rectly on the host computer. The 
animator can create, save the 
work to disk (if the animation is 
short enough), and later run it 
on another computer—as long 
as it has the appropriate VGA board. And if the 
computer’s VGA board incorporates a direct video- 
out feature, the video can be recorded directly onto 
videotape. This feature, thus, allows the animator 
to bypass the slow and technically hazardous proc- 
ess of single-frame video animation. 

Autodesk’s 3D Studio represents a sturdy (but 
not necessarily bold) new generation of advanced 
computer animation software. On one hand, it of- 
fers many advanced modeling and rendering fea- 
tures that provide the ability to fashion complex 
objects. Also, because it constructs objects based on 
splines (instead of polygons), objects generated via 
3D Studio can have complex, rounded shapes, 
which can be animated as well. The software is 
nimble and flexible: Pulling on the control points of 
a rectangle will, for instance, transform it into a 
circle. 

But there is always a price for increased com- 
plexity, particularly when the system foists more 
decision-making upon the user. The disadvantages 
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display “cutting planes”—places 
where 2D information can be dis- 
played anywhere within the con- 
text of a 3D image. This capability 
is also applicable to volume ren- 
dering—which is different than 
surface rendering. Volume render- 
ing provides the user with the abil- 
ity to visualize internal densities 
of data, such as seismic density 
maps. 

Because of the demise of a major 
competitor (Cubicomp), Wavefront 


has been able to enlist the services 
of the defunct company’s talented 
and skilled staff for research and 
development in Canada. The re- 
sult was that some of Wavefront’s 
new features include a 30 percent 
decrease in ray-traced shadow- 
generation time and reduced mo- 
tion blur (for adding realism to 
fast-moving animated objects). 

A long-time proponent of mean- 
ingful visual representations, In- 
telligent Light (Fairlawn, NJ) has 


developed robust software that 
translates raw scientific data into 
useful animated images. Although 
its animation system is well- 
known and used in the entertain- 
ment industry, its products are 
particularly well-suited to materi- 
al in the engineering and scientific 
domains. Its most recent product is 
called Fieldview and is the culmi- 
nation of a joint venture with 
United Technologies Research 
Center (E. Hartford, CT). 


can be measured in the steepness of the learning 
curve. Even though 3D Studio has incorporated ex- 
cellent capabilities and boasts great versatility, the 
real price paid should factor in the time it takes to 
learn to utilize the software system’s extensive vir- 
tues. Even in the realm of software, there’s no such 
thing as a free lunch. 


What’s Up, Mac? 

While the number of animation products de- 
signed and marketed for the IBM PC/AT domain 
are few but excellent, the number of animation 
products for the Mac is remarkable and still in- 
creasing. One reason for this plethora of products is 
due to a couple of the Mac’s unique features. For 
one, the Mac user interface is standard. This, cou- 
pled with a bit-mapped screen standard, facilitates 
moving from program to program. Users can 
switch to a paint program and then to an anima- 
tion program without having to deal with mental 
conversions and the overhead of contrasting graph- 
ical syntax. 

The platform’s virtues are not lost on developers. 
Programs such as Macromind Director can fluently 
use PICT files from its animation program or from 
other paint systems, and later the visuals can be 
readily combined into a single sequence. Macro- 
mind seems to be moving in the direction of multi- 
media. The program can control sound effects, 
which allows it to function as a stand-alone anima- 
tion platform. 

Another interesting Mac trend is the translation 
of Amiga and MS-DOS programs to the Mac plat- 
form. Crystal Graphics’ (Sunnyvale, CA) Crystal 
3D animation system and Byte-by-Byte’s (Austin, 
TX) Sculpt 3D are both crossover programs. While 
the soul and talents of these software systems are 
functionally the same as they were on their origi- 
nal root platforms, the user interface has been 
made Mac-like—despite liberties that Sculpt 3D 
took to implement better operating methods and 
user controls. 

Another player in the Mac arena with promising 
products is Light Source (Sausalito, CA). When 
hitched up to NEC’s (Wood Dale, IL) PC-VCR and 
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a Hypercard, Light Source’s Multimedia Toolkit 
converts this NEC computer-controlled VCR into 
an inexpensive video control system. In this case, 
the trend also serves to highlight the complex, 
head-on collision that is occurring as the video 
world encounters the world of computers. Although 
there still remains a wide gulf in terminology and 
technology, the slow-motion crash and eventual re- 
structuring of these two domains will do much to 
define the future of animation. 


Me and My Amiga 

The Amiga from Commodore (West Chester, PA) 
is outstanding in many respects, but what makes it 
truly unique is that the machine was designed for 
video from the very beginning. Animation products 
such as Byte-by-Byte’s Sculpt 4D can render or 
ray-trace complex 3D images and, after the anima- 
tion phase is complete, either transfer the anima- 
tion onto a video recorder or save it in RAM and 
play it back in real time. Amiga products typically 
take advantage of its powerful processor for multi- 
tasking and for internal sound generation. Commo- 
dore’s own AmigaVision, for example, combines 
these features into an easy-to-use authoring system. 

The latest generation of Amiga products goes 
even further in support of the video world. Perhaps 
the most startling of the recent product introduc- 
tions is a software/hardware system called the Vid- 
eo Toaster from Newtek (Topeka, KS). Newtek’s 
instantly popular circuit board and accompanying 
software transform an ordinary, garden-variety 
Amiga into a video special effects system, a video 
switcher, a still store, a character generator, a vid- 
eo mixer, and a complete, although basic, video 
control system. 

The Toaster’s 3D animation software, Lightwave 
3D, boasts a complete modeler, renderer, scripter, 
and paint system, and it comes packaged with the 
Video Toaster all at a very reasonable $1595. Prod- 
ucts such as these compel potential buyers to take 
the Amiga seriously as a productivity platform. 
Based on its power/cost ratio, the Amiga platform 
looks more and more attractive with each product 
introduction. —GM 
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Fieldview provides for the 3D 
depiction of simulated and experi- 
mental fluid dynamics problems. 
This specialized software system 
has been designed to provide engi- 
neers with otherwise unavailable 
insights into problematic industri- 
al fluid flows that are encountered 
with the industrial use of fans, 
compressors, and complex ducting. 
Fieldview software features an 
ability to run on a variety of hard- 
ware platforms, including those 
from HP/Apollo, SGI, IBM, Sun, 
and Stardent. 

The system has been turning up 
in some unusual locations, such as 
the courtroom. In fact, litigation 
support is an emerging animation 
production trend. In the most ex- 
pensive lawsuit in history—$1.2 
billion rides on the outcome— 
Hughes Aircraft is suing the US 
government for patent infringe- 


Bird’s eye view: [he familiar 


hummingbird from the BP America TV 
commercial, shown here in close up, 


was modeled by Industrial Light & 
Magic animator Steve Williams using 


Personal Iris workstation. 


Alias software and a Silicon Graphics 


In flight: This 
dragonfly was 
modeled by Rob 
Heninger of the Art 
Center College 
of Pasadena, 
California, with 
Alias software 
and Silicon 
Graphics 
hardware. 


ment. For the trial, a 23-minute 
animation depicting the complex 
spacecraft stabilization patent was 
created using the Intelligent Light 
system in order to present the pre- 
siding judge with an easily 
grasped and favorable picture of 
the Hughes contention. 

On the other side of the Atlantic, 
animation software is rapidly 
evolving with a distinctly Europe- 
an flavor. TDI, with headquarters 
in Paris, has enjoyed strong finan- 
cial backing from both IBM and 
the French government. The gov- 
ernment has supported the evolu- 
tion of the company’s animation 
product to the point where it is 


now a polished and well-tested ani- 
mation system. With 350 units in 
the field, TDI is starting to divert 
its focus to the broadcast and en- 
tertainment markets in Europe 
and the US. 

Some US clients include Data 
Motior Arts (New York), Flying 
Photo Factory (Durham, NC), and 
Rezn8 (Hollywood, CA). The TDI 
software puts considerable empha- 
sis on smooth motion scripting and 
provides detailed capabilities such 
as keyframing with positional or 
temporal priority. This allows the 
animator to control an object’s 
movement based on its particular 
position or on where it is at a given 
time in the course of an animation. 
Furthermore, an inverse kinemat- 
ics feature allows control over the 
movement of parts of animated 
characters. Even more exacting 
control can be implemented using 
TDIs Script mode which uses a 
proprietary, high-level language to 
control complex motion. 


The Big Picture 

The major market segments, 
which include commercial produc- 
tion, theme park features, indus- 
trial, and broadcast animations, 
all participate in the industry’s ups 
and downs (mirroring the roller- 
coaster nature of the industry as a 
whole). Responding to the recent 
lull in commercial jobs, Peter Conn 
of Homer & Associates says, “Com- 
mercials have been off.since the 
[Mid-East] war. As a result, we’ve 
been taking many other kinds of 
jobs.” The traditional broadcast 
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ANNOUNCING A BREAKTHROUGH 
IN 3D ANIMATION FOR YOUR PC. 


Autodesk 3D Studio. 
You’d buy it even if it didn’t cost 
thousands less. 

‘True, you can spend a lot more for 
3D animation. But do you really need to? 
Maybe you should take a good look at 
Autodesk 3D Studio.” Because once you 
do, you may never look at a more expen- 
sive 3D animation software program again. 
Big features, small price. 

Autodesk 3D Studio software has all the professional 
features to produce broadcast quality 3D animation. All in one 
powerful, easy-to-use integrated user interface. Like a mod- 
eler, materials editor, renderer, keyframer and more. 


and affordable on a PC. The Autodesk 

3D Studio keyframer creates movements 
## automatically—and does it with amazing 
eit.e, speed. Then the renderer produces finished 
animations so quickly, you won't believe 
your eyes. 


Wide range of tools. Wide-eyed effects. 

Combine fonts and powerful drawing 
features with built-in 3D geometry tomodel 
objects. Use the extensive materials library, or create your own 
with shades and textures of startling photo-realistic quality. 
And bit map images or even 2D animations can be applied to 
objects for special effects. 


Add drama with cast shadows and camera moves. 


Create sophisticated, high resolution animation. In less 
time. For less money. Render 32 bits of color to a variety 
of industry standard file formats. Then view them on 
everything from VGA to high resolution graphic displays 
like TARGA? Or output to videotape, film recorders or 
color printers. 


Unleash full-blown 3D animation. 


Like roll and dolly. [[l}uminate your scene with spot- 
lights of animated color, hotspot and falloff. Or use 
automatic squash and stretch or ease in/out to create 
convincing lifelike movements. The only limitations are 


§ the boundaries of your imagination. 
® 


Sure, the features are eye-popping—but the 


real eye-opener is the price. Only $2995. Why you’d 
Professional quality 3D animation is now possible AUTODESK want another program is the $64,000 question. 


For more information, or the name of your nearest Authorized Multimedia Reseller, call 1-800-879-4A3D. (1-800-879-4233) 


Autodesk, Multimedia Division, 2320 Marinship Way, Sausalito, CA 94965 © 1990, Autodesk. 
Autodesk 3D Studio is a trademark of Autodesk. The Autodesk logo is a registered trademark of Autodesk. TARGA is a trademark of Truevision. 


CIRCLE 26 ON INFORMATION CARD 


WORKSTATION ARCI/INFO IS AN INEXPENSIVE SOLUTION FOR SHARING, ANALYZING AND 
DISPLAYING YOUR COMPLICATED GEOGRAPHIC INFORMATION: © 


ARC/INFO is the leading database- WorkStation ARC/INFO reflects 

oriented GIS in the world. Its intro- another dramatic advancement in 

duction started a-revolution in digital geoprocessing. Call or write our 

cartography in the way professionals WorkStation ARC/ INFO expert: 

manage spatial information. oo, 

: Thousands of organizations have Western Regional Headquarters 
2 ARCINFO be chosen ARC/INFO because it com- & 380 New York Street o> 

Environmental Systems »letely encompasses the leading ideas Redlands, California 92373 


Research Institute, Inc. 


in technology for Geographic Infor- (714) 793-2853 
mation Management. ESRI, the 
developer of WorkStation ARC/INFO, 
has over 20 years of innova- ~ 
tive development in the application 
and advancement of GIS. a 


WorkStation ARC/INFO is available on 
workstations from Sun, Tektronix, HP, IBM (RT), 
Apollo, Digital (VAXstation) and Data General. 


that they are in full deadline pro- 
duction. 

So, where does the video mar- 
ket fit into all of this? Given all 
the power and accessibility pro- 
vided by these high-end systems 

(and ably supported by their low- 

cost, PC-based brethren), are vid- 

eo facilities buying up the tech- 

nology and, thus, encroaching on 
the profitability and glamour of 
the animation production com- 
panies? Apparently not. 
Many of the animation facil- 
ities are finding that with an 
expanding market, they are 


<{tiai discovering untapped sectors 


Blasting off: Computer graphic 
designer, Marie-Andree Allaire of the 
Societe Radio Canada in 
Montreal, created this animation of 
a rocket using TDI animation 
software and a Silicon Graphics 
4D/25 workstation. 


market is peculiar in that there 
are favorite production houses that 
are unlikely to be replaced. That’s 
why it’s so hard for other compa- 
nies to break into the market with- 
out offering something really 
trendy and unique. 

Finally, the industrial market, 
which includes production of sales 
demos, training videos, and the 
like, as unglamorous as it may 
seem, can be lucrative and as de- 
manding in terms of creativity as 
any area in the marketplace. Giv- 
en the availability of low-priced 
equipment with high-priced fea- 
tures, this is a market segment 
that is clearly expanding. 

Despite the fact that animation 
is a growth industry, some first- 
rate companies are struggling. For 
example, the unfortunate demise 
of deGraf-Wahrman is, to some ex- 
tent, a result of a lack of diversifi- 
cation: The business concentrated 
almost exclusively on theme park 
feature production. Without con- 
sistent work, it apparently could 
not maintain enough financial mo- 
mentum. In this business, long 
working contracts are needed to 
support a large and virtually fixed 
overhead. That’s why production 
houses like deGraf-Wahrman 
must be continually canvassing for 
new contracts at the same time 
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that are proving to be lucra- 
tive. Kleizer-Walczak (Holly- 
wood, CA), for example, has dis- 
covered a profitable niche creating 
computer-generated characters. 
Likewise, their most famous char- 
acters, Dozo and Sextone, have 
also found work as customizable 
characters. 

Other companies such as Mr. 
Film (Venice, CA) have shifted 
focus to character animation on 
film—a specialty in which Mr. 
Film now excels. The same is true 
of the animators with Bill Kroyer 
(Burbank, CA) who are responsible 
for the film Technological 
Threat, which was 
nominated for an 
academy award 
along with Pixar’s 
Tin Toy. While 
much of the animation 
is computer-assisted, 
there is no hint of any 
computer-generated 
artifacts on the fin- 
ished, high-resolution 
film. The animators 
at Kroyer’s facility 


Pedal power: /o 
set this metallic 
bicycle in motion, 
Dr. Richard 
Hartman of 
CAME 
Productions 
GmbH in 
Salzburg/ 

Aigen Austria 
relied on 
software 

from Wavefront. 
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are the same people who produced 
the titles (also computer-generat- 
ed) for “Honey, I Shrunk the Kids.” 
As an ex-Disney animator, Kroyer 
knows the importance of high-reso- 
lution work in the film industry. 
Perhaps the biggest trend—and 
the most noticeable pattern in this 
amalgam of animated allies—is 
that there is none. Given the still 
fluid nature of the technology, pro- 
duction companies must continue 
to set their courses in virtually un- 
charted seas, and this kind of dead 
reckoning isn’t over, nor is it likely 
to be for the foreseeable future. 
Out of this, we can make only one 
sure prediction: Ultimately, we are 
all to be the beneficiaries of great- 
er power and surer control over our 
chosen media. CGW 
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Rolling Your Own 


By Gregory MacNicol 


Producing an animation 
requires an understanding 
of both your animation system 
and the planning process 


o create even a simple anima- 

tion such as a flying logo re- 

quires careful preliminary 
homework. You need to know your 
hardware and software, of course, 
and you should have at least a rudi- 
mentary understanding of anima- 
tion concepts and terminology. The 
more you know the equipment, the 
process, and your own skills before- 
hand, the better able you will be to 
plan out a satisfactory finished 
product. Indeed, many catastrophes 
are caused by the last piece not fit- 
ting. When all the work of an ani- 
mation project is completed, for ex- 
ample, you don’t want to find out 
that you need a few more seconds 
here, a better video signal, and a 
slightly different ending. 

To achieve competent results in 
the complex world of animation, 
you need to be comfortable with 
whatever hardware and software 
you will be using. To develop this 
kind of operational ease, it’s a good 
preliminary exercise to explore the 


Contributing editor Gregory MacNicol is a 
computer graphics consulfant and anima- 
tion specialist based in Santa Cruz, California. 
He created all of the animations in this article 
with Crystal 3D software running on an IBM 
‘486 clone with a 4M Truevision Vista board. 
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range of a system’s software func- 
tions, while at the same time test- 
ing the limits of the hardware. Of- 
ten, experienced animators will 
create their own “just-for-the-fun- 
of-it” animation, testing different 
system capabilities and their abili- 
ty to execute them. It’s also a good 
idea to test new software at the 
store where it is sold. This gives 
you a realistic idea of what it takes 
to create an animation using a par- 
ticular system. 

However, before launching into 
detailed hardware and software 
prerequisites, it’s best to start out 
with a sound understanding of the 
overall animation process. You'll 
need this basic computer anima- 
tion background in order to deter- 
mine the tools you'll need to create 
an animation. In effect, you'll need 
to bootstrap your way into the 
process: You'll need to decide what 
hardware to buy, but in order to do 
that, you need to know what soft- 
ware youll be running. And to 
make appropriate software deter- 
minations, you need to know what 
questions to ask in order to evalu- 
ate and select software that’s ap- 
propriate for you. This may sound 
like doubletalk, but hang in there, 
it should come together in a kind 
of sensible way in the end. 

The animation production proc- 
ess is done in three steps: 


@ Modeling: Before you can ani- 
mate, you must create the objects 
you wish to breathe life into. This 
process is called modeling, and it 


involves combining wireframe cyl- 
inders and other geometric shapes 
and then contorting and “gluing” 
them into a realistic wireframe rep- 
resentation of the envisioned object. 
@ Rendering: Raw 3D objects (digi- 
tal wireframe models) need finish 
and polish to provide the subtle vi- 
sual cues that connote realism to 
the eye. During the rendering 
process, 3D models are shaded 
with lights designated by the ani- 
mator, and each scene in the ani- 
mation is assigned a camera angle. 
Also, each object’s surface features 
are defined with appropriate colors 
and surface characteristics. 

@ Motion Scripting: Assuming all 
has gone well in the rendering 
process, an object can then be in- 
structed to move. This process is 
called motion scripting. Many ani- 
mation software products allow 
you to move the camera (adjust the 
viewpoint of the camera) as well as 
the angle or camera position and 
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the color of the lights. Most soft- 
ware programs also allow you to 
adjust the scale and the position- 
ing of objects. Some animation 
software products also allow you to 
control the speed of the action (ac- 
celeration) and can automatically 
calculate “in-between” frames 
based on the beginning and end of 
a given animated sequence. 


Buyer Beware 

An animation program must 
manage many diverse elements. 
The software not only controls the 
hardware, but should be able to as- 
sume control of VCRs and other 
peripheral equipment. In a best- 
case equipment scenario, all hard- 
ware and software elements are 
operationally compatible. If one el- 
ement is not communicating prop- 
erly with another, the animation 
may be catatonically suspended 
with little or no user notice. 

Animation computer tools must 
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operate in a kind of de facto techni- 
cal community. And yet the tools 
are constantly being changed, usu- 
ally for the better. It’s a rapidly 
evolving technology. The latest 
products promise—and can usually 
deliver—greater ease of use and 
faster throughput. However, while 
most software and hardware prod- 
ucts do perform as advertised—un- 
der carefully prescribed circum- 
stances—the question is, how will 
they perform in your unique sys- 
tem? Keep in mind that each ele- 
ment must interact with a number 
of other, usually technically com- 
plex, software/hardware products, 
and the opportunities for an occa- 
sional miscommunication are le- 
gion. This is particularly true of 
new products or ones that have un- 
dergone major revisions. 

Despite all of this emphasis on 
equipment, the most important el- 
ement in the making of an anima- 
tion is not system related—rather, 


Photo courtesy of Gregory MacNicol 


it’s planning. 

Even to make a simple anima- 
tion, the process is so arduous that 
boldly going where no animator 
has gone before will quickly take 
you where many intrepid anima- 
tors have, in fact, already been: 
down into a technological or artis- 
tic black hole. 

In planning, the first questions 
should always address the nature 
of the audience. Who will view 
your work? What is the purpose of 
your communication? Is your main 
intent to entertain or instruct? 
What can you expect the viewer to 
know already? What should they 
know as a result of viewing your 
work? Answers to these kinds of 
questions will help you determine 
the length of the animation, its 
style, and a corresponding method 
of execution. 

The level of quality should also 
be determined before work is be- 
gun: Is the animation to be shown 
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on network TV or will it only be 
viewed on a colleague’s monitor? 
And, of course, budgetary concerns 
(in terms of both time and money) 
must be considered as an integral 
part of pre-production planning. 
Out of the resolution of all these 
factors comes the selection of ap- 
propriate tools and methods to 
achieve the goals of the animated 
communication. 

Once the scale, the purpose, and 
the audience of the animation 
have been carefully thought 
through, preliminary production 
steps are taken. This is where the 
storyboard comes in. 

The storyboard, an indispens- 
able preparatory tool, is a hand- 
drawn or computer-painted se- 
quence of drawings which convey, 
scene by scene, what’s going to 
happen as the animation unfolds. 
Through this seemingly time-con- 
suming task, each aspect of an ani- 
mation can be assessed. Vital pro- 
duction questions about the 


project are routinely asked and an- 
swered. For example, how much 
labor will be required to create the 
different parts? How long will the 
computer require to render it? 

Animations are usually group 
projects. Therefore, participants 
need to be reading from the same 
page, so to speak. All too often, 
those involved will walk away 
from a production meeting un- 
aware that they harbor completely 
different visions of a project. By 
storyboarding the production, you 
clarify not only the content but the 
sequence and timing of the project. 
Typically, the storyboarding proc- 
ess generates a great deal of dis- 
cussion and yields more than a few 
surprises. The producers have an 
opportunity to evaluate underly- 
ing assumptions about the anima- 
tion’s goals and objectives. 


Creating a 3D Model 

A 3D object possesses apparent 
height, width, and depth. So, if a 
2D object, such as a lettered logo, 
is to be imbued with 3D character- 
istics, it must be “extruded,” that 
is, given depth. Most modelers are 
capable of providing a variety of 
2D fonts that can be used as a 
starting point. After selection of a 
font and size, the text can be typed 
and placed into the work space. At 
this point, the apparent dimension 


of depth is incorporated by extrud- 
ing the logo into a true 3D object. 

Advanced modelers usually pro- 
vide complex functions beyond a 
simple extrusion. A 3D object can 
be created and then “cut,” or sub- 
tracted, by another object. Imag- 
ine, for example, that you’ve con- 
structed a wheel and that you 
want to add a roughly shaped axle 
to its midpoint. After the wheel 
has been fashioned, a square-like 
object can be placed in the wheel’s 
center and then subtracted from 
the wheel. Another way to make 
the same object is to form a circle, 
then a square, and place the 
square in the center of the circle. 
After subtracting the square from 
the circle, the wheel can then be 
extruded to give the wheel-like ob- 
ject a sense of depth. 

The more sophisticated modelers 
usually offer more than one way to 
create an object. A 3D object can be 
formed out of polygons or they can 
be shaped from splines. A circle 
made of polygons has small telltale 
facets or lines that, when joined to- 
gether, are still perceptible. In con- 
trast, splines, or curved lines, are 
perfectly rounded so that a spline- 
made circle is perfectly round and 
will appear so, even upon close-up 
examination. 

Each method has its advantages 
and drawbacks. Even though 
splines require more calculations 
and, hence, take longer to render, 
spline-fashioned objects are prefer- 
able in certain circumstances. For 
example, constructing square 
blocks from splines instead of poly- 
gons allows the animator to bend, 
twist, and warp the block into any 
conceivable shape and to animate 
the distorted object as well. 

After an object (or set of objects) 
has been modeled, it can be graced 
with color and surface characteris- 
tics. For example, the logo we have 
already blocked out (see “Attack of 
the Flying Logos”) can be colored 
and made to appear highly reflec- 
tive. Color limits depend on the ca- 
pabilities of a given system’s hard- 


Reflection mapping adds realism to 
rendered objects. Here, the central sohere 
reflects the surrounding parts of the 
structure, making it appear mirror-like. 


Photo courtesy of Gregory MacNicol 
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Choose Your Tools Carefully 


The right graphics software is the key to powerful presentations 


: ™ Image created by Kevin MacCabe 
_ with TOPAS and Sable. 


software —and we also have software for 
VGA graphics boards and the Macintosh’ 


Throw away your pencils, 
T-squares and sketch pads, because 
you won't be needing those tools any- 
more. All you really need is your So whether you’re interested in multi-media 
imagination and software from _ business presentations, architectural renderings, 
AT&T Graphics Software Labs. _ slide or video production, or any other type of 
presentation graphics, we have the right 
We have software that will help you meet tools for you—graphics software from AT&T. 
all your graphics challenges. From simple 
business graphics to sophisticated 3D For more information about TOPAS,” RIO” 
modeling and animation, AT&T offers the — or any of our full line of graphics applications, 
widest range of TARGA™-based graphics call 317-844-4364. 


Choose AT&T Graphics Software Labs 


TOPAS, RIO and Sable are registered trademarks of AT&T Graphics Software Labs. TARGA is a registered trademark of Truevision, Inc. Macintosh is a registered trademark of Apple Computer, Inc 
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ware. The best systems allow for 
up to 24 bits of color depth (which 
translates into 16.7 million usable 
colors). While that may seem like 
an extravagant array, an animator 
working with objects that are to be 
fully shaded and rendered needs a 
subtle range of gradations for each 
color. 

Surface characteristics, which 
determine how an object reflects 
light, can be assigned a graded val- 
ue from diffuse to specular to flat. 
If, for instance, surface character- 
istics are set for complete diffusion, 


Creating this flying logo required 


an object will appear plastic-like. 
But if the specularity value is 
high, it will have a reflective ap- 
pearance like that of shiny metal. 
The sample logo, intended to be 
easily readable, has been assigned 
fairly flat surface characteristics. 
Other than simple, relatively 
crude flat shading, there are two 
other (and usually better) ways to 
describe the quality of light as it 
reflects—or appears to reflect—to 
an object. An object can be Gour- 
aud- or Phong-shaded (named for 
the people who invented the meth- 
ods). Gouraud shading is most 
suitable for hard-edged objects, 
such as blocks and letters. For 
rounded objects, such as vases, 
Phong shading appears smoother 
and so is usually more appropriate. 
So, if Phong shading is usually 
superior, why is there even a 
choice? The answer is that the 
Phong method takes longer for the 


choosing a font and typing the letters, extruding the letters 
into 3D objects, pasting a 2D image of a sunset onto a rectangle 
behind the letters, and adding colored lights and soft shadows. 
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computer to calculate; thus, longer 
rendering times are required to 
generate a completed image. The 
bottom line, as far as shading goes, 
is that it usually comes down to a 
choice between speed and quality. 
Gouraud shading is the “quick and 
dirty” method; Phong shading pro- 
duces superior quality. 

Most of the better 3D animation 
programs integrate modeling and 
rendering features, although you 
should be aware that some low- 
cost programs may provide only 
one function and not the other. 
And because no standard model 
format has yet evolved, this can be 
a problem when transferring work 
to a different system utilizing a dif- 
ferent software product. 


Rendering 

Rendering brings realism to a 
3D model. Light sources are added 
and positioned, the camera’s angle 
or viewpoint is determined, and 
special details are added to the 
model which can give it photo-real- 
istic detail. Visual screens or 
“maps” can be superimposed to add 
a wealth of visual minutiae. For 
example, let’s say you’ve created a 
wall and want to make it look like 
the inside of a prehistoric cave. 
You could take a photograph of 
cave art, run it through a scanner, 
and save it as a digital image. This 
image can then be used as a “map” 
that, when projected onto the wall, 
will appear as if it were painted on 
the wall—complete with any dis- 
tortion resulting from wall curving 
or surface irregularities. If you 
want to avoid distortion from the 
“screen,” the image can be 
“wrapped” (like a present) instead. 
Other types of mapping, such as 
“bump” mapping, can add remark- 
ably realistic attributes to a com- 
pleted image. A good example of 
bump mapping is the addition of 
textured orange peel-like irregu- 
larities to an otherwise smooth 
sphere. 

Perhaps the most compelling 
rendered attributes are shadows. 
And because shadows have con- 
trollable qualities, images can be 
rendered that have distinctive im- 
pact and originality. The sharp- 
ness of the edges, the granularity 
(smoothness), and the orientation 
of the shadows can all be adjusted 
to achieve a desired effect. The 
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oo good to be true? Many 
applications engineers think 
software can only provide platform 
independence at the expense 
of graphics speed. 

Not so with FIGARO+, the enhanced 
PHIGS graphics programming “tool kit” 

Designed for speed, FIGARO+’s 
highly optimized graphics pipeline 
allows you to make and display 
changes rapidly. And because it’s 
powerful, intelligent, and feature-rich, 
FIGARO+ can be used to develop 
applications equal in performance 
to those developed with proprietary 
graphics tools. All this plus true 
portability to a variety of platforms... 
from supercomputers to PCs. 

And today, portability is more important 
than ever. As computer environments 
become more heterogenous, end users 
cant afford to develop applications with 
software that’s not portable. Portability 
protects your hardware and software 


Template Graphics Software, Inc. it 
3510 Dunhill Street, San Diego, CA 92121 


uses hardware features 


Without 
Sacrificing 
Performance 


investment, saves development and 

maintenance costs, results in higher 

productivity, and expands the market 
for your applications. 

FIGARO+ offers advanced PHIGS+ 
features and extended capabilities 
like Integrated Support for Multiple 
Windows and Quick Update 
Methods. It’s tightly integrated with 
X windows and popular GUIs, 
so you can keep current—and 
compatible—with evolving X windows 
environments. 

With FIGARO+ you also get the 
full support of the industry leader, 
Template Graphics Software. TGS 

wrote the book on the PHIGS standard... 
literally. And provides training courses, 
reference manuals and a toll-free Answer 
Line to keep you up and running. 

Is it any wonder that TGS is the #1 
provider of PHIGS software? Call and 
ask about our demo diskette and 
introductory video. 


FIGARO+ intelligently 


and provides 
highly optimized 
_ data management 
and display. 


Telephone: 800-428-7588 
In California: 800-824-4490 


Template Graphics Software, Inc. is one of the Liant companies and specializes in development systems for graphics applications. 
Copyright ©1990 Template Graphics Software, Inc. All company and product names are trademarks of the respective manufacturers. 
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Designed for Performance 


The above image was created in a single evening by Fernando Rivera using TOPAS/RRS™, 


AT&T's TOPAS™ 3-D modeling, rendering, and 
animation software zooms past the competition with 
rendering speeds clocked at 5 to 10 times faster than 
other PC and Mac based packages. 


Think about it. Typical animations that might take a 
week to render with other software can be rendered 
by TOPAS overnight. And for even greater speed, 
simply plug in our i860 based RRS™ turbocharger, sit 
back, and let TOPAS roar! 


Of course, not all races are won by speed alone. 
TOPAS also wins awards for its quality. From 
reflective chrome and tinted glass to luxurious texture 
maps, TOPAS really shines. 


In fact, in the most recent Truevision Videographics 
Competition (Siggraph 1990), TOPAS was used to 
create more award winning stills and animations than 
any other 3—D package. Now, that's performance! 


So ask your dealer to let you test drive a TOPAS 
system. Then leave your competition behind. For the 


dealer nearest you, call AT&T Graphics Software Labs 
at (317) 844-4304. 


TOPAS and TOPAS/RRS are trademarks of AT&T Graphics Software Labs. 
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price for this sophisticated imag- 
ery is, however, paid in terms of 
added computational time and ex- 
tra memory. 

A virtual camera is another es- 
sential aspect in the visual process. 
At this point, the animator is, con- 
ceptually, functioning as a motion 
picture camera operator. The ani- 
mator must determine the best an- 
gle and select the most appropriate 
lens for each scene. A program 
such as Autodesk’s 3D Studio, 
which provides a four-view mode, 
is an especially helpful tool here. 
With four views on the screen si- 
multaneously (front, side, top, and 
camera view), the animator/ca- 
mera operator can more readily 
orient the “camera” and envision 
effective viewpoints. This multi- 
view approach is particularly help- 
ful to novice animators who must 
visualize a scene and, at the same 
time, attempt to anticipate poten- 
tial problems peculiar to the ani- 
mation process. Something to 
avoid, for example, is objects collid- 
ing into and through each other. 
You can see this best with multiple 
views. 

And like a motion picture light- 
ing director, the animator must 
also decide how many lights 
should be placed on the set and 
where. Experimentation here can 
help you to come up with just the 
right look. Most of the better ani- 
mation programs provide flexible 
lighting options, such as “spot- 
lights” and “dark lights” (the di- 
rect opposite of lights). Dark lights 
help you control glare, whereas 
spotlights allow you to create it. 


Motion Scripting 

Once the image we've created 
has been embellished with a de- 
gree of realism, it’s time for action. 
Motion control is another function 
for which the animator needs to 
think like a combination motion 
picture director and cinematogra- 
pher. Fortunately, most animation 
programs can walk you through 
this otherwise confusing and 
tricky phase. 

Suppose you wanted the letters 
of the logo to appear out of range 
at first, then to slowly zoom toward 
the viewer, and, at the same time, 
angle in for a full frontal view. 
Your initial task would be to cre- 
ate the first and last frames, the 


COMPUTER GRAPHICS WORLD JUNE 1991 


“key frames,” of the sequence. The 
computer can then be assigned to 
create the frames in between—this 
“tweening” process is called inter- 
polation. As you might imagine, 
tweening speeds up animation pro- 
duction considerably because it re- 
quires the setup of only two 
frames. The computer, doing what 
it does best, calculates all the in- 
termediary frames automatically. 

Now, let’s suppose that, after 
previewing this movement, you de- 
cide instead that you want the mo- 
tion of the logo to start from out of 
range, slowly ease in to view, 
speed up, and finally slow down to 
a resting position in the fore- 
ground. You decide, in other 
words, that you need to script a 
nonlinear kind of motion, where 
the object’s velocity is not constant. 
Most animation software programs 
make provisions for this kind of 
variability in the motions of ob- 
jects and allow you to control their 
speed via graphing. And because a 
graph is not a straight line but a 
curved line, or spline, its attributes 
can be readily adjusted so that you 
get exactly the kind of motion you 
envision. 

Once you've graphed in an ob- 


eatin 


ANIMATION 


ject’s moves, you need to know if 
you are really getting what you 
had in mind. How will it look when 
it’s all put together, that is, when 
it’s animated? By virtue of a “pre- 
view mode,” most animation pro- 
grams can create sketchy, low-res- 
olution frames so that you can get 
an on-demand sneak preview of 
ongoing work. The animation pro- 
gram automatically saves working 
images in RAM where they can be 
played back and viewed in real 
time. (This motion scripting is of- 
ten referred to as a “pencil test,” as 
decades ago classic animators 
would first view their animation in 
penciled outline for to make sure 
that their motion had been correct- 
ly worked out.) 

At this juncture, if all has pro- 
ceeded according to plan, it is time 


Texture maps and shadows add life to a scene. Without the 
shadows, for example, it is difficult fo judge the distance of the blocks 


from the ground. 
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SPOTLIGHT ON 


ANIMATION 


to put the motion-scripted images 
onto video. Surprisingly, this is of- 
ten an opportunity for the emer- 
gence of some serious problems. 

The problematic element is usu- 
ally the videotape recorder, or 
VTR. These are mechanical de- 
vices and, so, have operational nu- 
ances that make them difficult to 
control. For example, in order to 
capture a single computer-generat- 
ed frame onto videotape, the VIR 
must go backward, stop, speed up 
to the proper rate, reach the select- 
ed speed, and then initiate record- 
ing of a particular frame. 

Luckily, the process can be auto- 
mated by the use of a controller, 
which can be purchased either as a 
plug-in board or as a stand-alone 
box communicating to the comput- 
er animation system via a serial 
port. But the catch here is that the 
software must be able to communi- 
cate with the controller, and the 


mn ‘offers the best- 


controller in turn must be able to 
talk back to the VTR. Compatibil- 
ity here is essential. 

So what exactly is video? If you 
can see it on your computer screen, 
is it recordable on your home 
VCR? Not likely, unless the graph- 
ics board you're using is truly vid- 
eo-compatible and has “genlock,” 
the ability to adjust its signal tim- 
ing based on your particular VCR. 

Unfortunately, without true vid- 
eo compatibility, you are practical- 
ly guaranteed problems. For exam- 
ple, you may be able to record and 
play back a non-conforming video 
signal but not be able to play it 
back on another machine. And 
even if you can play it back on an- 
other VCR, it may not be editable. 
Video compatibility problems of 
this sort are best avoided, as they 
quickly become formidably com- 
plex. The key here is to be sure 
ahead of time that you are work- 
ing with compatible equipment. 

The editing process is just as in- 
tegral to video production as is mo- 
tion scripting. What this means is 
that you need to embed extra im- 
ages before and after the “live” 
part of an animation. The editing 
process can get very involved and 
very complicated, so you'll find 
that it’s a good idea to take notes 
on what sequences you want used 
and when they are to appear. This 
documentation of the positioning 
of the various parts of the anima- 


tion has a proper name in the 
world of animation; it’s called the 
Edit Decision List, or EDL. 


Final Words 

Still have that yearning to com- 
municate in visual images? still 
want to be a computerized cinema- 
tographer? With enough practice, 
you'll find that most of the me- 
chanics of the process quickly be- 
come second nature and flow 
smoothly with practice. Describing 
a complex process such as comput- 
er animation often has the effect of 
over-complicating it. Learning to 
animate on the computer is proba- 
bly not as daunting an endeavor as 
it may appear. In fact, with today’s 
tools, the process is easy enough 
that your creativity will likely 
make it more complicated than it 
could have been. 

What is so wonderful and yet so 
challenging about 3D animation is 
that it requires so much of its prac- 
titioners. The accomplished com- 
puter animator has developed a 
sense of aesthetics and design, a 
good feel for motion and color, the 
ability to attend to detail, toler- 
ance for redundancy, and a well- 
developed sense of timing. Indeed, 
computer animation requires not 
only technical competence, but 
more importantly, visual and ar- 
tistic competence. Great demands, 
when satisfied, often culminate in 
unusually pleasing rewards. CGW 


The benefit of going this route is that you don’t 


need to purchase an expensive VTR or VTR con- 
troller—the animation can be recorded directly 
from the computer exactly as it plays out on the 
screen. This is a powerful capability. For work-a- 
day presentations such as engineering proof-of-con- 
cept or for preliminary architectural viewing, this — 
is clearly the way to go. 

This trend toward real-time video recording is 
even better supported on the latest generations of 
VGA boards. Vision Technologies (Fremont, CA), — 
for example, now offers a VGA board with 32,768 ~ 
colors along with video-recordable output. The 
board is designed to directly support Autodesk’s 
(Sausalito, CA) 3D Studio and also works with Au- 
todesk’s 2D animation product, the Animator. Oth- _ 
er products, such as Topas VGA from AT&T (India- _ 
napolis, IN) provide professiona 
bility on ie ak se boards 
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Precision. Fidelity. Vivid reality. 
Absolute simplicity. Breathtaking detail 
— just some of the thousand words 
any LS-3500 scan is worth. But how 
can words suffice when Nikon is, once 
again, defining a standard? 
Exhibit A: The Shot. Rick Muller's 
masterpiece to the right. We call it 


Color Separating.’ Captured by Nikkor < 

optics, it was scanned on the LS-3500. ‘ 
Exhibit B: The Reviews. “*&*tv _ 
[The LS-3500] wins overall for flexibil- " 


ity in resolution and for the wide range 
of controls it offers,” said MacUser.” 
To quote a MacWEEK comparison, “The 
Nikon scanner's self-calibration and 
auto-focusing set a new standard in 
ease of use for slide scanners. It's also 
noticeably faster ...”** 
The LS-3500 
Scanner provides 
the same results 
on a Macintosh* 
IBM® MS-DOS or 
UNIX® system. | 
Exhibit C: The Real 
Upshot. Concerned that 
our 35mm format might — 
be limiting? Please note: 

Exhibit A began life as an 

8x10 transparency. Also note 

that the LS-3500 performs equally well 

with negatives and monochromes. So, 

ultimately, the format of your source 
material is largely immaterial. 

For more information, write or call: 
Nikon Electronic Imaging, Dept. B2, 
101 Cleveland Avenue, Bayshore, 

NY 11706, (516) 547-4355. Or call 
1-800-NIKON-US for the nearest dealer. 


f 
ELECTRONIC IMAGING 


*Reprinted with permission from MacUser September 1990. Copyright © 1990 Ziff Communications Company ©1991 Nikon, Inc. 
**Reprinted with permission from MacWeek January 30, 1990. Copyright © 1990 Coastal Associates Publishing L.P. Nikon, Kodachrome, Macintosh, IBM and UNIX are trademarks of their respective companies. 
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Introducing 
SPECTRA STAR 


Tae The COLOR PRINTER 
That Has Everything You Want... 


[W Highest Quality Output 
[WwW Best Price/Performance 
[W Widest Compatibility 


[W Fastest Performance with 
RISC Processing Technology 


[W Most Options — Internal 
Hard Disk, 35mm Color Slides, 
Volume Printing, and more! 


Leading-Edge Quality, 
Budget-Friendly Prices 

If you want gorgeous color output from your PC, 
PS/2®, Macintosh®, or Workstation, you'll love 
Spectra*Star printers. And if you want cost- 
efficient color printing that won’t break your 
budget, you'll love Spectra*Star printers, too. 
With prices starting at $5995, Spectra*Star 
color thermal printers offer you the best price- 
performance available. 


The Only Color Printer 
Designed For Changing Times 


There are five Spectra*Star printer models, so you 
» never have to settle for less —or pay for 
| more —than you need. And any 
Spectra*Star printer can be up- 
graded to a higher level right in 
your office. Choose from options 
including an internal hard disk for font storage 
and print spooling...Satellite system printing for 
incredibly fast high-volume production...Even a 
film recorder that shoots 35mm PostScript- 
compatible color slides right from the printer! 


You'll Love What You Get 
With Spectra* Star 


No matter which Spectra*Star model you choose, 
the results will be magnificent. Rich, glossy 300 
dpi prints. Overhead transparencies that make 
your point — and make a big impression. 
Compatibility with a wide range of software 


Call today for more information and a 
free sample of great Spectra*Star output. packages and file formats including PostScript® 
and TARGA®. Convenient networkability. See 
Spectra*Star in action. It's the only color printer 


: , . that has everything you want. 
wk ai i 


— from Gener 


1250 Ninth Street, Berkeley, California ¢ 415-524-3950 


Trademark/Owner: PostScript/Adobe Systems, Inc.; Macintosh/Apple Computer, Inc.; Spectra*Star/General Parametrics Corp.; PS/2/International Business Machines; TARGA/Truevision, 
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Taking Care of Business 


Now business professionals can benefit 
from the power of Geographic Information Systems 


By Laura Lang 


files are unfamiliar lingo in 

most business circles. Even us- 
ers of sophisticated, PC-based busi- 
ness presentation software, who 
speak in terms of Lotus 1-2-3 
spreadsheets, dBase files, and 
WordPerfect format, wouldn’t 
know an arc from Arc/Info. 

That’s all beginning to change, 
predict several vendors of Geo- 
graphic Information Systems 
(GISes) and desktop mapping soft- 
ware, aS more and more of these 
vendors introduce mapping sys- 
tems with GIS-like layering fea- 
tures tailored specifically for users 
involved in business applications. 
With these new tools, such organi- 
zations aS insurance companies, 
banks, schools, hospitals, health 
maintenance organizations, mar- 
keting firms, ad agencies, and 
manufacturing companies can eco- 
nomically and effectively analyze 
and communicate their business- 
related database information—via 
maps. 

Desktop mapping programs are 
useful for creating simple maps, as 
they display only one variable at a 
time, such as sales figures for the 
month of March or last week’s 
rainfall amounts. They’re also easy 
to learn and use and are priced rel- 
atively low, generally from $1000 
to $5000. Meanwhile, a GIS, while 
more expensive and more difficult 
to learn and use than a desktop 
mapping program, is the tool of 


Laura Lang is a freelance writer based in San 
Diego. 


‘ nformation layers and TIGER 
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choice for users who need to map 
several variables at once, as this 
technology allows users to create 
information layers that can be 
overlaid and merged into a single 
map and move the information 
from one layer to another. 
Combining the layering capabil- 
ities of a GIS with the low cost and 
ease of use of desktop mapping 
packages provides an attractive al- 
ternative for users in business or- 
ganizations, which must maintain 
large databases of information. For 
example, an insurance company 
must maintain data on its custom- 
ers’ insurance policies, income, 
age, health, and demographic loca- 
tion. Using a mapping system with 
layering features, the insurance 


company can also quickly analyze 
that data by directing the system 
to integrate into one map the loca- 
tions of those policy holders over 
the age of 60 who are in a certain 
income bracket to prepare for a 
mailing of a new insurance service 
aimed at elderly clients. 

Such a tool can also allow users 
to take “snap shots” of their com- 
pany’s position in terms of, for ex- 
ample, business activity in one 
area, and compare those figures 
with a competitor’s by overlaying 
the two information layers. The re- 
sulting maps can be used for anal- 
ysis (are we loaning money in all 
neighborhoods?), presentation 
(here is our distribution vs. our 
competitors’), and vehicle routing 


Customized for business use: |nfera Tydac Technologies’ Spans GIS 
software product can be customized for a range of business-related 
applications. 
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(here are today’s packages and the 
route for dropping them off), to 
name just a few applications. 

In addition to internal data- 
bases, businesses can use this tech- 
nology to access and manipulate 
data stored in external databases, 
such as a parent company’s main- 
frame or the engineering depart- 
ment’s CAD system, or they can 
import new information, such as 
the Census Bureau’s TIGER (Topo- 
graphically Integrated Geographic 
Encoding and Referencing) files. 
TIGER files contain geographic in- 
formation—individual streets and 
other features digitally coded by 
latitude and longitude. They could 
be used by, for example, an express 
mail delivery service: The user 
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must first understand the back- 
grounds of both GIS and desktop 
mapping technologies. 
Traditional GISes have been 
available for 20 years, but they 
were costly, with prices ranging 
from $50,000 per seat and higher; 
they required workstations, mini- 
computers, and mainframes; and 
they were challenging to learn and 
use. For example, to use one typi- 
cal GIS—Arc/Info, from Environ- 
mental Systems Research Institute 
(ESRI; Redlands, CA)—users must 
master more than 1000 commands. 
Government agencies and uni- 
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Site analysis and selection are performed by the Computer 
services Department of Kaiser Permanente, a health maintenance 
organization (HMO) provider. Kaiser customized Strategic Mapping’s 
AtlasGIS package and incorporated TIGER and ZIP code boundary 
data to present locations of existing HMO facilities; the company 
then uses this information to determine, for example, how long it takes 
patients to travel to HMO facilities and to estimate how many people 


will use the sites. 


types delivery addresses on-screen 
to view their locations and plot the 
best delivery route; deliveries are 
later viewed for analysis to provide 
data on the number of deliveries 
made in each area, the length of 
time for each delivery, whether 
more delivery trucks are needed, 
and so on. 

To appreciate the need for a GIS- 
like business mapping system, one 
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versities—the backbone users of 
traditional GISes—didn’t mind 
such drawbacks in a computer pro- 
gram. After all, they could devote 
full-time programmers to system 
development and maintenance. 

By 1990, GIS technology had im- 
proved: GISes began to incorporate 
menu-driven user interfaces and 
pop-up windows, which made them 
easier to use, and they were ported 


to °386- and ’486-based PCs. 

But while many businesses were 
attracted by the benefits of GIS 
technology—a realtor could locate 
comparable houses in a particular 
neighborhood, highlight them on a 
map, and pop up a video image of 
them for review, for example— 
they still couldn’t justify the cost 
(about $2500 to $5000 per seat) 
and the maintenance man-hours 
that GIS technology requires: Such 
users are accustomed to spending 
less than $500 for a top-notch 
spreadsheet or database package 
that’s easy to use and maintain. 

In the meantime, desktop map- 
ping vendors, such as Strategic 
Mapping (San Jose, CA) and Map- 
Info (Troy, NY), to name a few, ap- 
proached business users from the 
other direction. On the positive 
side, their desktop mapping sys- 
tems were priced more in the 
realm of business software, gener- 
ally from $1000 to $5000; they 
were easy to use, reducing the 
number of commands users had to 
memorize and introducing user- 
friendly interfaces; and many 
could read dBase or Lotus files, so 
existing databases at a bank or in- 
surance company could be used. 


A Middle Market 

But while desktop mapping 
products are useful for preparing 
simple maps, they have serious 
drawbacks for overlaying and inte- 
grating layers of information and 
transferring data from one layer to 
another. To define and analyze 
several types of information and 
display it on one map, GIS-like 
layering capabilities are needed. 

Ultimately, those choices—desk- 
top mapping products at the low 
end and GISes at the high end— 
left most business users stuck in a 
“middle” market. They needed a 
mapping/analysis system with the 
capabilities of a GIS to handle 
multiple information layers and 
types, but they wanted the ease of 
use and pricing structure of the 
desktop mapping software. 

This new middle market has act- 
ed like a magnet to several desktop 
mapping vendors, who describe the 
market as “unlimited” and, thus, 
are pouring their resources into de- 
veloping products and services 
geared for the business user. 

So far, vendors have come up 
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In 1972, Summagraphics introduced the first affordable desktop tablet. Eighteen years and more 
tha 40 patents later, our SummaSketch’” II is the industry standard in graphics tablets. 


HE MOST. 


Our unsurpassed technology and proven reliability have made Summasketch the best selling 
tablet in the world—with over 500,000 sold to date. More than any other manufacturer. 


eon Ame 

la ail . oy 

MAGAZINE 

| EDITORS’ VOR 
CHOICE iy 

November 28, 1989 CADENCE ¢ 
SummaSketch || “a ae : 

tibia Sit BEST OF 


1989 


Summasketch has also won every major editorial accolade, including PC Magazine 
Editors’ Choice, PC Week Corporate Satistaction Poll, CADENCE’s Blue Ribbon Best 
of 1989, and CADalyst’s Dream Systems and Highly Recommended rating. 


Summasketch Il. The people's choice. The critics’ choice. And the easiest choice you 
have to make. For literature and the name of your local dealer call 1-800-888-2028, Ext. 304 
or in Canada call |-800-729-7866. For technical information call 203-881-5400. 


S. Summagraphics. 


Every decision should be this easy.™ 


©1990 Summagraphics Corporation. 
Seymour, CT 06483 « All rights reserved. 
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IDEK — THE FIRST COMPLETE FAMILY 
OF FST COLOR MONITORS 
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IDEK’s MULTIFLAT Series of 21-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 21” Color Monitors reveals their matchless over- 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desk top publishing on your 
Mac or IBM compatible system. 


As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that’s just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (21” Flat CRT Monitors) 


Model H. Frequency Dot Resolution 
MF-5021 15 to 38kHz 0.31... 1024 «| 768 
MF-5121 21 to 50kHz 0.31 1024 768 
MF-5221 30 to 80kHz 0.31 1280 x 1280 
MF-5321 (A.R.Panel) 30 to 80kHz 0.31 1280 x 1280 
MF-5421 (A.R.Panel) 30 to 80kHz 0.26 1600 x 1280 
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IDEK also offers its new 
Model MF-5117 17” Flat 
Screen Color Monitor that 
delivers the same superior 
resolution and performance 
as the other members of 
the IDEK lineup. 


IIYAMA NORTH AMERICA, INC. 
650 Louis Drive / Suite 120, Warminster, PA 18974, U.S.A. 
Phone: 215-957-6543 Fax: 215-957-6551 


IIYAMA ELECTRIC CO., LTD. 

Overseas Division 

7th Fl., US Hanzomon Bidg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 03-3265-6081 Fax: (81) 03-3265-6083 


IIYAMA EUROPE (Germany) 
Neumannstrasse 38, 6000 Frankfurt a.M. 50, Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 
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with at least three possible product 
avenues for reaching business us- 
ers: third-party software, PC-based 
GISes with limited layering fea- 
tures, and high-end GISes with 
more powerful layering and inte- 
gration features. 

Many vendors of third-party 
software customize desktop map- 
ping and GIS products and are de- 
veloping software for niche busi- 
ness markets. Some products, 
which generally range in price 
from $500 to $1500, work as add- 
ons to mainstream desktop map- 
ping systems or PC-based GlSes, 
while others are stand-alone pack- 
ages that access internal or exter- 
nal databases. 

In addition to third parties, doz- 
ens of companies offer desktop 
mapping/low-end GlISes that can 
be customized or have add-on prod- 
ucts available for vertical markets. 
Leaders, such as Strategic Map- 
ping, Intera Tydac Technologies 
(Ottawa, Ontario), and MapInfo, 
have added GIS functions, such as 
layering, to their base software, 
encouraging third-party develop- 
ment from other software vendors 
and porting to more powerful hard- 
ware. 

For instance, AtlasGIS from 


MAPPING 


Strategic Mapping and the Map- 
Info desktop mapping product from 
MapInfo have been customized for 
use by banks, which use these sys- 
tems to plot the geographic distribu- 
tion of all accounts and those areas 
in which loans have been given. 


Customization Applications 

In addition, AtlasGIS and dBase 
also have been customized by Kai- 
ser Permanente, the oldest and 
largest health maintenance orga- 
nization provider in the US. Kai- 
ser installed AtlasGIS earlier this 
year for facilities management, 
says Richard Kroon, coordinator of 
the company’s Computer Services 
Department in Pasadena, Califor- 
nia. Kroon’s department decides 
where health services will be locat- 
ed and which services will be 
available at each location. The de- 
partment also performs site analy- 
sis and selection. “Maps are used 
to look at locations of existing fa- 
cilities [with purchased data such 
as TIGER files, and ZIP code 
boundary data], so we can chart 
how long it takes patients to travel 


to facilities,” he says. “We then es- 
timate how may people would use 
new sites.” 

Tydac, meanwhile, says it’s 
gearing up for penetration in the 
business marketplace with two 
new generic products that can be 
customized for use in a range of 
business applications: Spans Map, 
a desktop mapping package avail- 
able at an introductory price of 
$495; and Spans GIS, a higher-end 
GIS product priced at $17,500. (To 
enter the Spans GIS product, users 
need the $2995 GIS Builder mod- 
ule.) As of press time, all of these 
products were expected to begin 
shipping this month. 

In addition, Tydac is teaming 
with IBM, a strategic business 
partner, to develop vertical prod- 
ucts for the retail, banking, and in- 
surance markets. These products 
will work as stand-alone packages 
or with Tydac’s three Spans re- 
leases, says Terry Moloney, Ty- 
dac’s manager of commercial busi- 
ness development. The products, 
which will be priced and sold 
through IBM sales representa- 
tives, will be released during the 
end of 1991 and beginning of 1992. 

While third parties and desktop 
mapping vendors have been busy 


Third-Party Offerings 


A sampling of the latest third- 
party offerings, many of which, as 
of press time, were in beta testing 
or ready to begin shipping, in- 
cludes: 


Carefinder 

Transfinder 

Forth & Associates 

120 Erie Boulevard 

Schenectady, NY 12305 

Carefinder locates addresses of 
patients and hospital employees, 
matches services needed fo skills, 
and draws driving routes; Transfinder 
is for transportation/scheduling and 
redistricting. 
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Gravity Model Info 

Geo Demographics Ltd. 

69 Arch Street 

Johnson City, NY 13790 

For estimating retail business sales 
potential. 

CIRCLE 121 ON INFORMATION CARD 


COMPUTER GRAPHICS WORLD JUNE 1991 


GeoDistrict 

MatchMaker/2000 

ZoneRanger 

Geographic Data 

Technologies Inc. 

13 Dartmouth College Highway 
Lyme, NH 03768-9713 

GeobDistrict is for political redistrict- 
ing on a county or state-wide level; 
MatchMaker/2000 applies latitudes 
and longitudes to an address data- 
base; and ZoneRanger creates 
zone reference guides for dispatch 
or delivery. 
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Survey Monument System 
Geomap Systems 

900 Fourth Avenue, Suite 1206 
seattle, WA 98164 

For managing information about 
survey control points. 
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MLS Appraiser 

GIS Corporation 

800 Towers Crescent Drive 
Suite 820 

Vienna, VA 22182 

Designed for those in the real 
estate profession, 
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Roggen Newspaper Delivery 
Analyst 

Roggen Management 

Consultants Inc. 

425 East 63rd Street 

New York, NY 10021 

Designed for bulk newspaper deliv- 
ery routing. 
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Fast Map Dispatch 

S.EA. Group 

1014 Overdale N.W. 

POB 35593 

Canton, OH 44735 

A response package for fire de- 
partments. 
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Break-Even Analysis 


Sales in Dollars 


Amazing special effects 


e envelope (warp) text and graphics 

e simulate 3D with perspective function 
e extrude to give depth to text/graphics 
¢ blend between shapes and/or colors 


Incredible type control 


e over 150 fully scalable outline fonts 
* see exact fonts on-screen 

¢ paragraph and multi-column text 

¢ import ASCII text files 

° fit text to a curve 

¢ create your own fonts or symbols 


Superb value 


¢ over 4000 symbols and clipart images 
e dotted and dashed line styles 

e over 80 arrowheads 

e dozens of vector and bitmap patterns 
¢ free Pantone* license 

e 24 bit color supported 

e 31 import/export filters 

¢ CorelTRACE - batch autotrace utility 
e MOSAIC - visual file manager 

e WFNBOSS - typeface converter 
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DATA SCIENCES 
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2 *Pantone, Inc.’s check-standard trademark for color reproduction and reproduction materials. = 
Requires X-WINDOWS Release 11.0 and OSF/Motif or OpenLook Tel: (6 I 3) 728-8200 
Fax: (613) /61-9176 
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announcing and planning products 
for this middle market, the outlook 
from the high-end GIS market 
doesn’t seem as promising. 

In fact, the market research firm 
Daratech (Cambridge, MA) takes a 
highly conservative approach to 
the potential of this middle market 
and to estimates of its size and 
spending habits. Having pegged 
last year’s worldwide sales of 
GISes at $612 million, Daratech 
reports that commercial and busi- 
ness users represent a very small 
slice of the GIS sales pie—perhaps 
one to two percent. 


Reaching Businesses 

Rod Clark, principal of the re- 
search firm Market Research As- 
sociates (Denver), disagrees, see- 
ing a new market for these prod- 
ucts rather than the small slice of 
the pie that Daratech emphasizes. 
In fact, according to Clark’s esti- 
mates, the market size falls some- 
where between that of Lotus 1-2-3 
and the current number of GIS in- 
stallations. Says Clark, “The tradi- 
tional markets for GIS—the gov- 
ernment and academic sectors— 
have thousands of users, but there 
are more than 7 million private 
businesses in the US. That’s a lot 
of people to reach that are virtual- 
ly untouched by GIS vendors be- 
cause they don’t market their 
products to this audience.” 

To reach these users, such prod- 
ucts must answer business prob- 
lems, he adds. Specifically, they 
must help users analyze and ma- 
nipulate the information collected 
and stored by their company or 
other companies. 

Of course, just having the prod- 
ucts available won’t be enough. 
Money must be spent on educating 
the business community; repack- 
aging their products and rework- 
ing the product literature to appeal 
to users in business, showing them 
in terms of dollars and cents what 
these products can do for them; 
and creating a “presence” in these 
markets through advertising and 
trade show participation. 

When all is said and done, how- 
ever, new product announcements 
and plans from the high-end GIS 
community reflect Daratech’s 
views. For instance, GeoVision 
(Ottawa, Ontario) and Synercom 
Technology Inc. (Houston) say 
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they're looking at business appli- 
cations but have no immediate 
plans for product development, 
while Steven Fisch, vice president 
and general manager of the GIS 
business unit at Prime Computer 
Inc. (Bedford, MA), says his com- 
pany’s focus will remain on devel- 
oping products for traditional GIS 
users—utilities and government 
agencies. The reason for this, these 
vendors say, is that their product 
lines and marketing resources are 
already entrenched in traditional 
GIS niches. Therefore, they see no 
reason to go after a more broad- 
based business market. Intergraph 
(Huntsville, AL), meanwhile, is 
working with third-party develop- 
ers on future products for business 
users, but no product announce- 
ments are planned to date. 

In fact, only one GIS vendor— 
ESRI—is on the verge of introduc- 
ing new products for the business 
market. Sometime this summer, 
ESRI plans to begin shipping a 


20 things 
you need 
to know 
about 


CAD/CAM 
systems. 


Matra Datavision, Inc. 
Two Highwood Drive 
Tewksbury, MA 01876 


Toll-free: 800-448-7578 
Telephone: 508-640-0940 
Facsimile: 508-640-0836 
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4.2 


MATRA%& 


The time is right. 
The technology is solid. 
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low-cost product geared to a gener- 
al consumer audience. Named Arc- 
View at press time, the product, 
which can be used on PCs, Macs, 
and workstations, is an extension 
of the company’s Arc/Info GIS. Ac- 
cording to an ESRI spokesperson, 
ArcView will be priced at less than 
$500 for PCs and Macs and less 
than $1000 for workstations. 

There are no quick answers to 
bringing GIS capability to users in 
the business community. Indeed, it 
will take time, education, new 
pricing structures, and easier-to- 
use interfaces to woo the business 
buyer into the GIS fold. New ways 
to sell products, possibly through a 
value-added reseller or off the 
shelf, must also be explored. 

But the payoff will be worth the 
effort, vendors say. And they hope 
that in 1991, the business commu- 
nity understands and accepts what 
the GIS community has to offer. If 
they do, business users won’t need 
to learn GIS terms like “informa- 
tion layers” and “TIGER files.” 
The mapping world appears to be 
quite ready to meet them on their 
own terms. CGW 


If you're looking at CAD/CAM systems, 
you need to consider 20 important factors 
before you buy. 


To make it easy, we've prepared a limited- 
edition CAD/CAM buyer's template — 
complete with glossary of terms. 


For your copy, call Jill Lowe at 


800-448-7578. 
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THERE ARE 

SOME THINGS 
YOU SHOULDN'T 
BUY BY THE SLICE. 


The tangerine is one. The computer graphics 
market is another. 


[t’s true each application is unique unto 
itself — Design Engineering, Graphic Arts, 
Visual Communications, Architectural 


Design, Science/Medicine, and Mapping. 


But applications are also znterrelated. Users 
in one discipline are participants in others — 
exactly 3.2 others. 


Which means Computer Graphics World 
lets you reach your current prospects and 
your future prospects with one advertising buy. 


Application by application, we deliver more 
information on the computer graphics market 
than any other magazine in the world. ‘That’s 
why, for 75% of our readers, CGW is the one 
computer graphics magazine they see regular- 


ly. And that’s why CGW is the number one 


magazine in its field. 


Computer Graphics World Magazine — 
we believe computer graphics is more than a 
bunch of slices. In fact, at $30 billion per year, 
it’s the juiciest sengle market in the computer 


industry. 


COMPUTER 


GRAPHICS 
WORLD 


A PennWell Publication 


One Technology Park Drive, Westford, MA 01886 
TEL. 508-392-2158 FAX 508-692-0525 


a RISK-FREE SUBSCRIPTION 


SAVINGS OF 25%!!! 


(S11 Value) 


‘‘OUR THREE-FREE OFFER!’ 


1. Free Issue. Return the attached order form and receive the 
current issue of CGW FREE! 


2. Free Mousepad. When we receive payment for your 12 month 
subscription, we’ll send you a FREE MOUSEPAD that will make 
your mouse last longer, track faster and glide smoother. 


3. Risk Free Subscription Savings. You can save 25% off the 
regular subscription rate. Plus, if for any reason you wish not to 
receive CGW, simply return the invoice marked ‘‘Cancel’’. You 
owe nothing and get to keep the FREE Issue. What’s more, if 
you decide to pay the invoice and later want to cancel for any 
reason during the next 12 months, your payment will be 
refunded in full. 


YES! Send my FREE ISSUE of Computer Graphics World for a RISK-FREE 
look and enter my subscription for: 


FREE 


_] One Year $34 U.S. 
_] Two Years $61 U.S. 


MY PAYMENT! 


Acct. # 


Name 


Mouse Not Included 


Company 
Mailing Address 


Please Complete 
These 
Questions 


City 


; Which of the following BEST 
describes your Business or 


02 


04 


05 


06 


08 


Industry? (insert on number from 
below.) 
Computer Service including Graphic 
Design, Time Sharing, Data Processing, 
Software and Consulting. 
Computers & Peripherals Manufacturing 
VAR’s, VAD’s, Systems Integrators, 
Dealers and Distributors 
Automotive, Aerospace, Machinery, In- 
dustrial Equipment, Process & Other 
Manufacturing Industries. 
Architecture, Engineering, Construction 
including Space Planning. 


|] Payment Enclosed 


Signature 


[! Bill Me 


2: Which of the following BEST 
describes your title or 


occupation? (insert one letter 
from below.) 
A. Corporate Management 
B. Design/Engineering Management 
C. Production/Operations Management 
D. Data Processing Management 
E. Design/Engineering Staff 
F. Data Processing Staff 
G. Creative/Graphic Design 
H. Marketing 
1. Consulting 
J. Other (Please Specify) 


Financial including Banking, Real Estate 3, What are your principal application 


Insurance and Brokerage. 

Distribution including Wholesale, Retail, 
Restaurant and Food Chains. 
Transportation including Rail, Bus, 
Marine, Shipping, Auto Rental, Airline, 
Trucking and Air Freight. 

Utilities, Pipelines, Communications and 
Common Carriers. 

Personal and Business Services including 
Medical, Legal and Accounting. 
Business Services including Printing, 
Publishing, Advertising, and Television/ 
Motion Picture Production and Design 
Studios. 

Scientific & Educational Research. 
Government/Military (Federal, State or 
Local). 

Non-Manufacturing Industries including 
Exploration, Mining, Drilling, Agriculture, 
Forestry and Fishing. 

Educational Institutions. 

Other (Please Specify) 


areas for computer graphics? (please 
check all that apply). 

03 L) Mechanical CAD/CAM/CAE/CIM 
07 UL Electronic CAD/CAE 

11 CO Architectural CAD 

15 L) Mapping 

19 LJ Medical & Science 

23 LJ Business & Presentation Graphics 
27 L) Video/Film/Animation 

31 CL) Videotex/Interactive Index 

35 L) Graphic Arts/Advertising 

39 () Electronic Publishing/Pre-Press 
43 LJ Image Processing 

47 UL) Technical Documentation 

51 C) Training/Simulation 

59 CL) Other (Please Specify) 


4. Are you involved in specifying, 


authorizing and/or purchasing com- 
puter graphics products and service? 
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_] Amex 


State 


| A 25% SAVINGS OFF THE REGULAR SUBSCRIPTION RATE! 
PLUS, | GET A FREE MOUSEPAD WHEN YOU RECEIVE 
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Exo Date... 


Date 
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5. For which products do you have a 


purchasing influence? 
(Check all that apply.) 
04 L) Software 
08 L) Printers and/or Plotters 
12 (J Personal Computers 
16 L) Workstations 
20 L) Minicomputers 
24 L) Mainframes 
28 L) Boards 
32 LJ Input Devices (including scanners, 
Data Tablets, Digitizers) 
36 (| Monitors 
40 L) Image Processing Equipment 
44 (|) Video Equipment 
48 L) Networking Systems/Models 
52 1) Storage Devices 
56 CL) Presentation Systems (including 
Film Records, Screen Displays) 
60 LJ Supplies & Accessories 
68 CL) None of the Above 


Do you use or plan to purchase one or 
more of the following PC’s/Workstations 
(Please check all that apply): 

01 L) Macintosh/Apple 

05 L) IBM/IBM compatible 

09 L) HP/Apollo 

13 DO DEC 

17 0) Sun 

21 ( Other (Please Specify) 


FOR FASTER SERVICE FAX THIS FORM! 


918-831-9497 


For more information 
or to order by phone 
800-331-4463 
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Architectural Visions 


A Dutch service bureau seeks to capture the 
essence of architectural design 


By Gary Pfitzer 


he four-story pyramid, 

flanked by burnished golden 

sphinxes, glows seductively 
against the dusk sky. From the en- 
trance, light blazes forth, beckon- 
ing the visitor to venture down a 
promenade past pink marble pil- 
lars in order to explore the myster- 
ies within. Outside, the still palm 
trees and gently rolling sand 
dunes cast moonlit shadows. 

No, this scene is not the set for 
Arabian Nights. It is a computer- 
rendered vision of an Aruban disco 
that a Dutch service bureau has 
created for its client architects. 

The Rotterdam-based service 
bureau, Kappers/Trimensi, brings 
a full stockpile of computer graph- 
ics equipment to bear upon archi- 
tectural presentations, distin- 
guishing it from many of its Euro- 
pean competitors. The firm har- 
nesses the computer not only to 
create photo-realistic representa- 
tions, says manager Simon Laan, 
but also to capture the “essence of 
a design” and, ideally, the imagi- 
nation of the client. 

To meet this objective, Kappers/ 
Trimensi relies on $800,000 worth 
of computer equipment, including 
three workstations from Symbolics 
Inc. (Burlington, MA), a Power Se- 
ries workstation from Silicon 
Graphics Inc. (Mountain View, 
CA), and a few PC-based systems. 

Laan contends that while nu- 
merous service bureaus could af- 
ford to invest the same amount of 


Gary Pfitzer is an associate editor of Comput 
er Graphics World. 
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money into computer graphics 
technology, they may not take the 
time to learn how to use the equip- 
ment effectively. He believes that 
the 3D market is still small 
enough that those who choose to be 
in it need to know what they are 
doing. 

While not every project is as ex- 
otic as the Aruban disco, even 
more mundane projects benefit 
from Kappers/Trimensi’s use of the 
computer to capture the architec- 
tural spirit of a building. 

A proposed Dutch office build- 
ing, for example, seems to surge to- 
ward the sky, with its many panes 
of glass dissolving in a splash of 
sunlight, and a museum design 
uses reflectance mapping and a 


panorama of divergent shapes to 
establish a sense of realism and a 
subtlety of mood. 

Because rendering times on the 
service bureau’s powerful ma- 
chines are not generally prohibi- 
tive, Kappers/Trimensi is able to 
make its visualizations even more 
striking by rendering them at 
1280-by-1024-pixel resolution. 

Much of what architectural ser- 
vice bureaus attempt to create on 
PC- and Macintosh-based systems 
simply does not measure up in 
quality to what Kappers/Trimensi 
can do with its Symbolics systems, 
according to Laan. “We’re able to 
work with a pretty heavy data- 
base. That’s something that PC- 
based systems are not capable of 


Capturing the essence of an Aruban disco design involved 
applying gold reflectance mapping to create lustrous sohinxes and 
marble texture mapping for the pink pillars. 
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coping with. And a large amount 
of data is often a problem in archi- 
tecture.” He notes that the image 
of the office building contains 
100,000 polygons. 

In addition, Laan claims, images 
from the low-end systems often 
lack sophisticated shading because 
they use only 256 colors (rather 
than 16 million). Also, techniques 
such as reflectance mapping, ray- 
traced shadowing, and bump-map- 
ping can often not be realized, or 
cannot be realized easily or quickly. 

“There are some PC packages 


dissolve in a splash of sunlight. 


that allow you to texture-map,” 
Laan states, “but the time that you 
would have to spend placing tex- 
tures on objects and moving them 
within a scene would get in the 
way of thinking creatively.” 

For example, says Laan, “While 
looking at an object and deciding 
what the camera position will be, 
we don’t then say to ourselves, 
‘This rendering has got to be good, 
because another one will take 48 


By Diana Phillips Mahoney 


i narguably, CAD will accompa- 
ny the fields of architecture and 
design engineering into the future. 
Ironically, it is also bringing them 
into the distant past. 

Cathedral Stoneworks, a New 
York City-based stone fabrication 
and restoration company, has har- 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World. 
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A proposed Dutch office building surges 

toward the sky, as the many panes of glass, 
equipped with transparency and reflectivity, 


APPLICATIONS 


hours.’ 

“We can look at an image and 
say, ‘Well, let’s still take the cam- 
era a little bit more to the right, 
rather than having to say, ‘Well, 
good enough. This is my final im- 
age, and that’s that.’ ” 

Laan also praises the integra- 
tion of functions that exists on the 
Symbolics platform. While the PC- 
based systems that he formerly 
used required him to 
continually swap be- 
tween programs and 
read new informa- 
tion into his data- 
base, he has no such 
worries with the 
Symbolics system. 
“Once you’ve created 
an object—unless you 
unplug the whole sys- 
tem—that object will 
be available to you, 
whether you go into 
the animation pack- 
age, the modeler, the 
dynamics program, or 
the paint program.” 

Despite the appeal 
of Kappers/Trimensi’s 
computer-rendered images, a favor- 
able reception by clients is not al- 
ways guaranteed. “Acceptance of 
computer images is a very slow 
process here [in Europe],” says 
Laan, remembering a client who be- 
came quite excited about some Kap- 
pers/Trimensi images. He was excit- 
ed, that is, until he learned the im- 
ages were computer-generated. 
Then his response became: “We’re 
not ready for that.” CGW 


Reviving a Dying Art 


nessed the productivity-enhance- 
ment capabilities of state-of-the- 
art CAD/CAM technology to re- 
vive the 800-year-old craft of stone 
masonry. The company, a partner- 
ship between preservation devel- 
oper David M. Teitelbaum and an 
affiliate of the Cathedral of St. 
John the Divine, combines various 
technologies and products—such 
as Intergraph’s (Huntsville, AL) 
Microstation design software, a 
network of Macintosh and PC-com- 


patible computers, Point Control’s 
(Eugene, OR) SmartCam software, 
optical scanning equipment, and 
computer-driven stoning tools—to 
build the largest Gothic cathedral 
in the world. 

Actually, construction of the Ca- 
thedral of St. John the Divine, lo- 
cated in the Harlem section of New 
York City, began in 1892. During 
World War II, however, the project 
was halted because the armed 
forces needed the supplies of iron 
and steel and, after the war, be- 
cause the episcopal diocese did not 
want to appear insensitive by 
erecting such a grandiose struc- 
ture in one of the city’s poorest 
neighborhoods. In 1979, the board 
of trustees re-initiated construc- 
tion as an act of faith in the neigh- 
borhood. The Cathedral also began 
the Stoneyard Institute—a mason- 
ry training program for the city’s 
disadvantaged youths and the only 
acknowledged source in the US for 
a degree in masonry proficiency. 

Ten years later, with the forma- 
tion of Cathedral Stoneworks, the 
tedious, expensive process of the 
initial stonecutting was stream- 
lined by the introduction of the 
computer. Consequently, the arti- 
sans had more time to dedicate to 
the intricate carvings that are the 
mark of their trade. Under the di- 
rection of Computer Aided Sys- 
tems Inc., a New York-based CAD 
consulting firm, Cathedral Stone- 
works adopted sophisticated, com- 
puter-controlled methods for stone 
design and cutting, resulting in a 
significant decrease in overall pro- 
duction time. (The finished stones 
can be produced approximately 20 
times faster than stones that are 
created entirely by hand.) 

Basically, designers generate 
plans, based on the original Ralph 
Adams Cram design, in Microsta- 
tion and import them into Smart- 
Cam using a custom translation 
program. SmartCam outputs the 
data in G-code for the tool path 
tapes that control various saws 
and routing machines. The ma- 
chines cut the stones “to order,” 
and the craftsmen transform the 
straight-edged pieces into works of 
art, adding the detailed embellish- 
ments and curves that defy com- 
puter automation. 

In addition to designing stones 
in Microstation, Cathedral Stone- 
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works also utilizes a scanning tech- 
nique that bypasses the design 
phase altogether. An optical laser 
scanner mounted on a linear mo- 
tion table, which moves the scan- 
ner across an existing stone object, 
collects the object’s 3D geometry. 
The data is then introduced into 
SmartCam, in which the surface 


High-tech masonry: CAD 
plans generated in 
Intergraph's Microstation 
revolutionize the 13th-century 
craft of stone masonry for 
Cathedral Stoneworks. 


geometry is translated into G-code 
for the machine controls. 

“It’s ironic,’ notes Teitelbaum, 
“that we’re using this very high- 
end technology to do essentially 
low-tech stuff. After all, stone ma- 
sonry is a 13th century craft.” 

The scheduled completion date 
for the Cathedral is the year 
2092—a seemingly liberal goal, un- 
til you consider that the “remain- 
ing” construction entails the cre- 
ation of two 300-foot stone towers, 
several chapels, and a sunken clois- 
ter, requiring the fabrication of an 


Brainsiorming 


[ n computer terminology, “neu- 
ral network” refers to a circuit 
designed to replicate the way neu- 
rons act and interact in the brain. 
At the Medical Center of the Uni- 
versity of Pittsburgh—one of the 
leading neurosurgery and research 
centers in the world—the phrase 
assumes an entirely different 
meaning. 

There, “neural network” de- 
scribes a seven-hospital computer 
collaborative consisting of 80 Apol- 
lo (Chelmsford, MA) workstations 
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APPLICATIONS 


estimated 10,000 cubic feet of Indi- 
ana limestone annually. To date, 
the artisans have completed more 
than 4000 of the projected 11,000 
stones required for one of the two 
towers. Sometime this year, a 
limestone carving of Nelson 
Mandella, among others, will 
be joining the Cathedral’s ex- 
isting carvings, including 
those of Moses and Abraham 
Lincoln. 

As a for-profit company, 
Cathedral Stoneworks also 
has projects outside of the 
construction of the Cathe- 
dral, all which rely, to some 


y ii 


%) 


ee on computer graphics tech- 
nology. For example, the company 
is currently applying its high-tech 
masonry to The Jewish Museum of 
New York and to Carnegie-Mellon 
University’s College of Fine Art in 
Pittsburgh. 

According to Alan Bird, third- 
generation stonecutter from England 
and manager of Cathedral Stone- 
works, computer technology “takes 
the monotonous work out of the ear- 
ly stages of stone fabrication and 
ends the boring repetition that is the 
death of the artistic spirit.” CGW 


dispersed throughout the member 
hospitals’ operating rooms, inten- 
sive care units, and research lab- 
oratories. 

The network, formally called 
NeuroNet, allows neurophysiolo- 
gists to collect and monitor a pa- 
tient’s brain-wave activity and to 
transmit, in real time, the wave 
forms to any workstation on the 
network. 

Dr. Robert Sclabassi, professor of 
neurological surgery, electrical en- 
gineering, and behavioral neuro- 


science at the University of Pitts- 
burgh, developed the network to 
maximize the clinical value of 
computer-aided brain monitoring 
technology within the Medical 
Center. (The Medical Center of the 
University of Pittsburgh comprises 
seven hospitals, including: Presby- 
terian University Hospital, Chil- 
dren’s Hospital of Pittsburgh, Vet- 
erans Administration Hospital, 
Magee Women’s Hospital, Western 
Psychiatric Hospital, Montefiore 
University Hospital, and Eye and 
Ear Hospital.) 

Traditional brain-wave monitor- 
ing, called electroencephalography 
(KEG), involves the measurement 
and visual representation—via 
electrodes linking the patient and 
the computer—of the electrical 
currents generated spontaneously 
by nerve cells within the brain. 
Variations in the resulting wave 
characteristics correlate with spe- 
cific neurological conditions, such 
as excitement or various sleep 
phases. 

NeuroNet is based on a modifi- 
cation of this technology called 
“evoked potentials.” Rather than 
recording spontaneous, ongoing 
brain-wave movement, the com- 
puter records the electrical activity 
of a patient’s brain that has been 
evoked by electrically stimulating 
specific inputs to the brain. 

“Synchronized with that stimu- 
lus is a stereotypic activity buried 
within the ongoing activity of the 
brain. So the spontaneous, ongoing 
activity that you would normally 
look at is noise to the signal pro- 
duced by evoked potentials,” says 
Dr. Sclabassi. 

The brain-wave data serves both 
as a diagnostic tool and a patient- 
monitoring system by providing a 
graphical representation of the 
function of an individual’s nervous 
system. 

For example, the technology can 
be used to assess the function of a 
patient’s brain stem, which is the 
lower portion of the brain that con- 
nects the cerebral hemispheres 
with the spinal cord and controls 
various physiologic functions, in- 
cluding respiration and cardiac 
control. “We’re able to see stereo- 
typic wave shapes by eliciting a se- 
ries of five waves, for example, 
that have specific neural genera- 
tors associated with them, so we 
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can track the propagation of func- 
tion through the brain stem.” 

NeuroNet also provides brain 
surgeons with critical information 
intraoperatively. The purpose in 
this context is to assess whether 
the surgical manipulation is pro- 
ducing morbidity in the patient. 
For example, notes Sclabassi, “In 
an aneurysm case [a brain aneu- 
rysm is a sac formed by the dila- 
tion of the wall of a cerebral ar- 
tery], the artery is clamped, thus 
decreasing the blood flow to the 
brain. As the blood flow decreases, 
the shape of the potentials changes 
consistently.” 


Therefore, the neurophysiologist’ 


is able to monitor the blood flow 
and provide the surgeon with a 
qualitative assessment of when the 
decreased flow reaches a danger- 
ous level. Because the wave forms 


Making History Come ito Life 


he settlement of the American 

frontiers from the early 16th 
century to the mid-19th century 
produced myriad tales of triumph, 
disaster, and unyielding spirit. 
Unfortunately, the drama of the 
era is easily lost on young students 
of American history, whose only 
exposure to the events of the day 
remains the verbal (often dry) doc- 
umentation provided by years-old 
textbooks. 

To the extent that the excite- 
ment of the period can be recap- 
tured, desktop computer graphics 
are playing a role in recreating the 
chronology of events in the form of 
a viable educational tool. 

Winters Productions, a film and 
video production company in La 
Canada, California, recently com- 
bined Macintosh-based graphics 
with standard post-production 
techniques to create a series of doc- 
umentary-style videos for Encyclo- 
pedia Britannica depicting the set- 
tlement of the United States in dif- 
ferent geographical and historical 
sequences. By combining computer 
graphics with on-camera hosts, 
historical re-enactments, and stock 
footage, the company created six 
videos, including: The Settling of 
Florida; The California Gold Rush; 
The Oregon Trail and Settling the 
Oregon Territory; Texas and the 
Southwest Cession; Settling the 
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are generated in real time, the 
neurosurgeon can ammend his or 
her approach accordingly during 
surgery. 

With the technology, multiple 
areas of the brain can be isolated 
and the corresponding electrical 
activity viewed simultaneously in 
separate windows on the monitor. 
“In certain procedures, such as the 
removal of cranial base tumors [lo- 
cated at the bottom of the brain 
stem—where the flow of informa- 
tion and the flow of blood to the 
brain are controlled], we’ll monitor 
as many as nine variables, so that 
we can find out what’s happening 
all along the neural axis.” 

Networking these brain-moni- 


Old Northwest; and The Louisiana 
Purchase. 

For the company, the project 
represented a trial run with in- 
house computer graphics. “Basical- 
ly, we're a standard kind of studio 
where we do shooting, editorial, 
post-production, and all that,” says 
company partner Karen Winters. 
“But we were interested in the flexi- 


toring capabilities provides addi- 
tional advantages. The network fa- 
cilitates immediate access to con- 
sultations with appropriate spe- 
cialists at locations other than the 
patient’s bedside. This is particu- 
larly important when resources 
(neurophysiologists, for example) 
are scarce, and during an emer- 
gency, when quick access to an ex- 
pert consultation is critical. 

“The network provides a collabo- 
rative, rapid framework between 
the person with the expertise and 
the person needing the data,” notes 
Sclabassi. 

“Without the network, we'd be 
running ourselves ragged,” he adds. 
“Right now, we have three neuro- 
physiologists; we would need at 
least 10 to handle the same patient 
load if we didn’t have the net- 
work.” —DPM 


bility the computer could give us. 
“For this project, we needed to 
show geography and illustrate the 
movement of people, which re- 
quired creating a lot of maps,” says 
Winters. “It became apparent to 
us, however, that the cost of sitting 
in an on-line session with a com- 
puter artist doing the maps would 
be really astronomical for an edu- 


To emphasize the riverways that colonists followed in exploring 
unsettled regions, Winters Productions used Photoshop to manipulate 


a topographical map of the area. 
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cational project budget. So we 
came to the conclusion that it 
would be more reasonable to do it 
in-house on the Macintosh.” 

Consequently, the group used 
Adobe Photoshop to manipulate 
current topographical maps of the 
US (contributed by Dr. Peter Sloss 
of the National Oceanic and Atmo- 
spheric Administration in Boulder, 
Colorado)—adding color and giv- 
ing raised and various other effects 
to differentiate states and trails 
during different historical periods. 
“We used satellite-type maps as a 
foundation, adding graphics to de- 
pict landmark events and loca- 
tions, such as different states’ en- 
trance into the union, the settle- 
ment of the old Northwest, and so 
forth,” says Winters. Various tex- 
tures, patterns, and colors were 
added to the base maps to empha- 
size specific land features, such as 
rivers and trails. 

In total, the project required the 
creation of more than 120 separate 
maps. “In addition,” notes Winters, 
“we used Photoshop to create a 
progression in some cases, which 
we would then put together and 
animate with standard post-pro- 
duction techniques.” For example, 
to “wipe-on,” or simulate, the 
emergence of a trail, the group cre- 
ated two maps, one with a trail on 
it, the other without a trail. They 
then combined the two by transfer- 
ring the files to tape (outputting 
them to Betacam through a 
Truevision Nuvista board). “The 
files were processed in Betacam 
on-line using ADO and other spe- 
cial effects to do the wipes, but we 
created all of the graphics as PICT 
files in Photoshop.” 

The result of this computer gra- 
phics/post-production integration, 
says Winters, “are a series of excel- 
lent quality, 24-bit color maps pro- 
duced at a very reasonable cost.” 

As one of Winters Productions’ 
earliest forays into computer 
graphics, the Encyclopedia Britan- 
nica project served as the compa- 
ny’s launching pad into the arena. 

“Although we’re not doing pro- 
jects exclusively on the computer 
right now—were still manipulat- 
ing our computer graphics files 
with traditional production tech- 
niques—the move to totally com- 
puter-generated animations, for 
example, isn’t very far off.” —DPM 
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Mac Painting Venture 


Time Arts Oasis package sports innovations, 


By Sharon Steuer 


bout a year ago, rumors be- 
gan to circulate that Santa 
Rosa, California-based Time 
Arts (the architect of the acclaimed 
Lumena paint software package 
for the PC) was developing a paint- 
ing program for the Macintosh. 
With the Macintosh platform satu- 
rated with paint and photo-ma- 
nipulation programs (such as Ado- 
be’s Photoshop and Letraset’s Col- 
orstudio) and an even greater 
range of pure paint packages (such 
as Electronic Arts’ Studio 32, Su- 
permac’s Pixelpaint, Zedcor’s 
Deskpaint, and Baseline’s Mac- 
Cheese), could there possibly be 
room for yet another Mac paint 
program? 

I have increasingly thought, 
during my seven years working as 
a freelance computer graphic art- 
ist, illustrator, animator, reviewer, 
and consultant, that Macintosh 
paint programs suffer from having 
to follow the strict interface guide- 
lines established by Apple—that 
is, the “Macintosh Way.” However, 
based on Lumena’s innovative ap- 
proach to interface issues, I had 
been anxiously awaiting the re- 
lease of Time Arts’ new Oasis 
paint package because I felt it 
would have the potential to ap- 
proach the Mac painting platform 
from a fresh angle. 

With promises of a transparent 
user interface, a dedication to pres- 
sure-sensitive tablets (that simu- 


Sharon Steuer is a consultant and freelance 
computer graphic artist based in Bethany, 
Connecticut. 
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but still needs to grow 


late traditional artist tools), and 
interactive previews of special ef- 
fects, Oasis has succeeded in piqu- 
ing the interest of other computer 
graphics professionals, too. Even 
some conventional artists (who 
have, until now, avoided comput- 
ers) are being lured by this pro- 
gram, which is packaged with the 
following claim: “You can create 
an entire image without being in- 
terrupted by hidden dialog boxes 
or pull-down menus. This is the 
kind of production environment 
that lets you try out all of your 
ideas and still meet your dead- 
lines.” Ah, the stuff of which com- 
puter artists’ dreams are made. 

As it turned out, I soon discov- 
ered that the release version of Oa- 


sis does not directly compete with 
existing Macintosh paint or photo- 
retouching programs. Whereas all 
other Mac paint and photo-re- 
touching programs are targeted at 
the print market, this first release 
of Oasis targets the video market. 
As a video paint program, Oasis al- 
lows users (equipped with a Ras- 
terOps Video Colorboard 364 or a 
Truevision Nuvista or Nuvista+ 
videographics card) to capture vid- 
eo images, modify them, and add 
text or original artwork. 

While it would only be a slight 
exaggeration to say that when Oa- 
sis is demonstrated at trade shows 
and in art departments artists be- 
gin to salivate, the question of 
whether the product fulfills its 


Precise image building results from Oasis’ Lightbox, Reveal, and 
Special Effects features, which let the artist combine visual elements 
and rework them with a high degree of fluidity. 
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promises leads to the old saying, 
“There’s good news, and there’s 
bad news.” The good news revolves 
around the wealth of innovative 
features; the bad news relates to 
some interface annoyances, the 
speed of the program, and the inef- 
fectiveness of the video-oriented 
Oasis for print paint applications. 
On the positive side, Oasis ap- 
pears to effortlessly and miracu- 
lously replicate a wide range of 
traditional drawing and painting 
media by working in conjunction 
with pressure-sensitive tablets 
from Wacom Inc. (Paramus, NJ). 


REVIEW 


Oasis is the only Mac program in 
which all of the tools are automati- 
cally receptive to pressure. Do you 
really need a pressure-sensitive 
tablet? If you want to maximize 
the subtlety and fluidity of your 
computer painting and drawing, 
then, yes, the purchase of a pres- 
sure-sensitive tablet is a worth- 
while investment. 

I applaud the leap that Time 
Arts has made by integrating its 


Video inputs can be combined, painted, made crisper, and sent 
back out to video with Oasis. 


The weight and width of a line are 
determined by how hard you press 
with the cordless stylus onto the 
tablet. Oasis allows you, on de- 
mand, to adjust whether pressure 
will affect your mark’s density 
(transparency), size, or both densi- 
ty and size. Various conventional 
media can be further approximat- 
ed by setting the maximum size 
and density of individual brushes, 
a matter of clicking your stylus on 
arrows in your palette or of select- 
ing the value and typing a new 
number. 

Although both Colorstudio and 
Photoshop allow you to access 
pressure sensitivity with specific 
tools in a predetermined manner, 
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design to the Wacom pressure-sen- 
sitive tablet, which I consider to be 
an integral component to the pro- 
gram. However, for those who 
choose not to purchase a pressure- 
sensitive tablet, Oasis will prove to 
be a more frustrating program 
than other Mac painting programs 
because it does not provide a man- 
ual option to adjust transparency 
while you are drawing. And even 
with the Wacom tablet, this ver- 
sion of Oasis does not provide 
smooth-edged, anti-aliased brush- 
es: All of the brushes contain a de- 
gree of jagginess along the edge of 
the stroke. 

At the top of the list of Oasis’ 
new features is the Lightbox, 
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“Heather at the Gremlin Dump,” 


which allows you to see through an 
image to the image behind it. You 
can hand-trace the image under- 
neath or achieve beautiful, paint- 
erly effects, simply by scribbling 
with a transparent Reveal brush 
on the upper window. 

Oasis has also developed a Su- 
perSelect feature, a new way of se- 
lecting various elements of an im- 
age. In addition to the standard 
Macintosh selection tools (the Mar- 
quee and the Lasso), Oasis lets you 
transform your drawing tools into 
SuperSelection tools, which allow 
you to define, add to, and erase 
from your selected areas. A related 
feature called Select Last lets you 
convert your last mark (a paint 
stroke, a drawn shape, or some 
text) into a selection. 


Previewing Effects 

One of my favorite features is 
the ability to preview special ef- 
fects and filters. For example, Oa- 
sis lets you experiment with how 
an Emboss filter will affect your 
image when you vary the direction 
of the light source, alter the densi- 
ty of the effect, or use the image 
colors versus the current selected 
colors. This ability is far superior 
to other paint programs, which 
provide you with no such visual 
references. 

Oasis’ video paint capabilities 
allow those who capture a still 
frame of video with a visible blur 
to select the blurred area and re- 
place either the odd or the even 
scan lines to improve the clarity of 
the image. With Oasis (and the ap- 
propriate video board), you can 
also key live video under your im- 
age, over your image, and through 
your image. 

Among Oasis’ other nifty video 
features is the ability to create im- 
ages using special palettes that fol- 
low SMPTE (Society of Motion Pic- 
ture and Television Engineers) 
specifications for “video legal” col- 
ors (colors that won’t “pop” or 
“bleed” when used in the world of 
NTSC video) and a related feature 
that lets you retrofit a full-color 
image to legal video standards by 
suppressing the range of colors 
used. 

However, in focusing on video 
capabilities, Time Arts has re- 
leased a version of Oasis that is in- 
adequate for the creation of profes- 
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sional print images. Unlike the 
aforementioned Macintosh paint 
programs, Oasis limits the resolu- 
tion of images to what you see on a 
computer screen: 72 dots per inch 
(dpi). Oasis does not offer you the 
option of regulating or determin- 
ing the size of your image in “real- 
life” measurements such as inches, 
millimeters, or picas; Oasis images 
are sized in pixels only. 

If you open an image of higher 
resolution, it will be converted to 
72 dpi, and you will have to scroll 
around to get glimpses of your im- 
age in sections that fit in your 
screen. And since there is no re- 
duction of your screen resolution 
view, you cannot see an image 
larger than your screen all at once. 
Nor is there a magnification option 
(although Nuvista users do have 
access to a limited Zoom In fea- 
ture). What you see on the Oasis 
screen is all you get. 

Oasis does not include its own 
virtual memory feature (akin to 
Photoshop and Colorstudio’s use of 
hard-disk space as a memory buff- 
er for working with images larger 
than the installed RAM). Thus, the 
complexity of the images that you 
can create in Oasis is wholly con- 
strained by your installed RAM 
(Time Arts says that if Apple’s 
System 7 does not adequately ad- 
dress virtual memory, then it will 
incorporate its own virtual mem- 
ory with future releases of Oasis). 
As the program stands, a Mac II 
with 8M of memory cannot even 
open a 4-by-5-inch, 300dpi image. 

Finally, the Mask feature in Oa- 
sis is only one bit (it is either on, or 
off) and is only temporary, com- 
pared to the full gray-scale, save- 
able masks of Photoshop and Col- 
orstudio. This limitation means 
that there is no such thing as an 
anti-aliased, seamless, or feath- 
ered mask in Oasis; combining im- 
ages or parts of images will result 
in jaggy overlaps that require 
hand touch-ups. 

In working with Oasis, I found 
myself encumbered from time to 
time by certain aspects of the pro- 
gram interface. One of the first 
things that struck me about work- 
ing with Oasis was that although 
it could store up to eight color mix- 
ing palettes, it could not store any 
pens or brushes. Each time I want- 
ed a small opaque pen with both 
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the size and density affected by 
pressure, I would have to change 
the size and density and check that 
both Pressure Density and Pres- 
sure Size were selected. If I then 
wanted a large transparent pen 
that did not change size with pres- 
sure, I would again have to make 
all of the changes manually. 
Being a “power user” of comput- 
er programs, I was hungry for 
some keyboard shortcuts to allow 
for a more fluid working style. I in- 
stalled QuicKeys 2 (by West Des 
Moines, Iowa-based CE Software 
Inc.) and set up a series of macros 
so that I had access to a variety of 
functions through my keyboard. 
Even with the macros, however, 


white space left behind when hid- 
ing palettes, and the undo of a sin- 
gle line on a moderately complex 
image (a landscape that had not 
been saved in a while) once took 15 
minutes. Hoping that a faster Mac- 
intosh would greatly improve Oa- 
sis’ performance, I tested the soft- 
ware package on a colleague’s 8M 
Mac IIfx with an Apple 8/24 GC 
color card, which ran only nomi- 
nally (if at all) faster. 

Cognizant that this first version 
of Oasis measures up to only a 
fraction of its full potential, Time 
Arts has already promised that 
many of the current limitations of 
the program (such as the slow 
screen redraw speed, the absence 
of anti-aliased brushes and Zoom 
In and Out functions, and the lim- 
ited image resolution) will be ad- 
dressed in Oasis Version 1.1. This 


Despite its shoricomings, Oasis is the only 
Mac paint program that allows direct access 
fo your video board's pofential. 


I was unable to pick up a color 
from my image as I was painting 
with my palettes hidden. Whereas 
most paint programs will allow 
you to grab colors temporarily 
from your image by holding down 
the command or control key, Oasis 
requires that you reopen your pal- 
ette, select the Eyedropper tool, 
click to pick up a color, switch back 
to your painting tool, and then re- 
close your palette. You must re- 
peat this routine every time you 
want to grab a color from your im- 
age—a serious impediment to effi- 
cient computer painting with Oa- 
sis. Time Arts certainly needs to 
address this kind of problem if it 
wants to fulfill its promise of a 
transparent user interface. 

As exciting as this program is to 
see demonstrated, I could not get 
Oasis to run efficiently enough to 
warrant using it as my primary 
painting program. Although Time 
Arts suggests that any Mac II se- 
ries computer can run Oasis, I 
found that running the program 
with my Mac II (equipped with 8M 
of RAM, a 4M Nuvista video 
board, and a large hard drive) was 
unbelievably frustrating. It would 
often take 60 seconds to redraw 


new version is scheduled for re- 
lease in September. 

Despite its shortcomings, Oasis 
is currently the only Macintosh 
paint program that allows direct 
access to your video board’s poten- 
tial. If production speed is not an 
immediate issue for you, and you 
require computer painting strictly 
for video applications, then per- 
haps Oasis is the optimal program 
for you. Furthermore, if you need 
access to any of Oasis’ “magical” 
features (such as the Lightbox, in- 
teractive effects and filters, pres- 
sure sensitivity, and video access), 
and you can afford the $795 cost, 
then Oasis should be part of your 
artistic arsenal. 

Unfortunately, Oasis’ lack of 
support for high-resolution image 
creation (which includes no magni- 
fication or reduction of view, no 
“real-life” size measurements, only 
a one-bit mask, and a severe limi- 
tation of workable image complex- 
ity) results in a program that is 
impractical for creating profession- 
al computer images for print. So, if 
you thought that Oasis might be 
your answer to the perfect, all- 
around paint program, you may 
have to wait a bit longer. CGW 
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Advertise in Computer Graphics World. 
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you will significantly increase traffic at your booth 
by pre-selling customers before they arrive in Las 
Vegas. You will also receive additional readership 
among potential customers who cannot attend 
the show. For them, CGW becomes a “show 

in print.” 


Advertise in the SIGGRAPH Show Daily. 
Published by CGW, the Show Daily is the only 
Official publication of SIGGRAPH ’91, and is 
distributed at key conference and show sites 
during the three days of the show. 


CGW and the Show Daily give you unsurpassed 
readership at SIGGRAPH! Recent surveys show 
that attendees of SIGGRAPH are twice as likely 
to read CGW than any other computer graphics 
publication, and 78% of SIGGRAPH attendees 
find the Show Daily informative and useful. 


Best of all, when you advertise in the July 


issue of Computer Graphics World, you 
receive a 20% discount for your ad in the 


TO RESERVE AD SPACE COMPUTER 
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Classic Art 


Silicon Beach has announced Aldus 
Gallery Effects, Volume 1: Classic Art. 
The new graphic arts package for the 
Macintosh is aimed at giving images a 
classic look. The software contains 16 
master artistic filters, including chalk 
and charcoal, watercolor, fresco, and 
graphic pen. Custom settings for the 
filters make it possible to get thou- 
sands of variations for each effect. The 
product was scheduled for second quar- 
ter availability. Price: $199. Silicon 
Beach (San Diego). 
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Raster/Vector Arc/Info 

ESRI has introduced Arc/Info 6.0, 
which integrates a new raster geopro- 
cessing tool called Grid. Grid allows 
users to conduct large global functions, 
such as shortest path functions. The 
company says that there is tight inte- 
gration between the vector and raster 
data structures, including fast and in- 
telligent conversion between the two 
environments. Potential applications 
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for Grid range from complex scientific 
analysis to plotting market research 
trends. This release will be available 
this summer. Price depends on plat- 
form. ESRI (Redlands, CA). 
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SuperVGA Card 

Diamond Computer Systems has intro- 
duced the Speedstar CEG SuperVGA 
card, a package that integrates the 
company’s own Speedstar SuperVGA 
card with Edsun’s Continuous Edge 
Graphics (CEG) Ramdac. The compa- 
ny says that the CEG Ramdac allows 
standard VGA architecture to display 
up to 740,000 simultaneous colors and 
also prevents the jagged edges that 
usually appear when curves or diago- 
nal lines are drawn on a computer 
screen. The product is expected to ship 
in June. Price: $625. Diamond Com- 
puter Systems (Sunnyvale, CA). 
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Frame Grabbing 

Data Translation has announced the 
DT2867, a PC AT board with high- 
speed frame grabbing and frame pro- 
cessing capabilities. The company says 
that the DT2867 Integrated Image 
Processor performs morphology and 
convolution image processing more 
than 100 times faster than a 33MHz 
386-based PC AT and that histograms, 
frame averaging, and arithmetic and 
logic are done in real time. To acceler- 
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ate applications requiring 32-bit float- 
ing accuracy, the board can be connect- 
ed directly to the DT2867 processor 
over an open bus interface. Shipment 
was scheduled for April. Price: $6995. 
Data Translation (Marlboro, MA). 
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VGA Adapter 


Definicon has announced the HiRes 
1280, a new addition to its HiRes line 
of VGA adapters. The HiRes 1280 sup- 
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Swivel 3D Professional, the 3D Graphics 


Standard on the Macintosh. 


For more information on visualization in design and 
Paracomp’s complete line of 2D & 3D modeling and 


animation software products call 1-800-877-7749 


Best Picture 
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ports VGA interlaced or noninterlaced 
at 1280 by 1024 by 16 colors, 1280 by 
960 by 256 colors, and 1024 by 1024 by 
256 colors, as well as conventional ex- 
tended VGA at 1024 by 768 by 256 col- 
ors and all VGA at lower resolutions. 
Compatible with all monitor technol- 
ogies, the card runs on any X86 or 
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“Swivel 3D Professional is an 
important tool in our studio. It helped 
make designing and animating the 
sequences used throughout the Oscars® 
broadcast so much easier. Swivel Pro 
deserves an Academy Award™ of its 
own for best visual effects!” 

— Shelley & C. David Pina, Piria Design 
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386SX computer. The product was ex- 
pected to ship in May. Price: $695. De- 
finicon International (Plentia, CA). 
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Shader and Animator 

VMI has announced the Shader and 
the Animator, two 3D graphics con- 
trollers for PCs. The company claims 
the controllers are 100 to 1000 times 
faster than VGA and other 2D boards. 
Both boards offer 1280 by 1024 resolu- 
tion, photorealistic rendering, and dis- 
plays of up to 16.7 million simulta- 
neous colors. In addition, the Animator 
provides dual frame buffering for flick- 
er-free animation. Each controller 
comes with a set of CAD and Windows 
drivers. The products are shipping. 
Price: $5995 (Shader); $6995 (Anima- 
tor). Vermont Microsystems Inc. (Wi- 
nooski, VT). 
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Prepress Imagesetier 
Infocom Systems has introduced the 
GrafixSetter-Plus, a Postscript print 
server and open architectured output 
device. The system uses Hell’s Ultre 
image recorder. The complete system 
includes a Mac Plus with a 16M Tur- 
boMaxx raster image processing board 
and external 200M SCSI hard drive, 
Adobe-compatible Infoscript P.S. Inter- 
preter software, 35 Adobe-compatible 
fonts, and a 300 to 3000 dpi multiple- 
resolution imagesetter. The product is 
targeted at low- to medium-volume 
printers, typographers, service bu- 
reaus, advertising agencies, and edu- 
cational and government institutions. 
The product is shipping. Price: 
$27,500. Infocom Systems (Kent, WA). 
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RasterPro Upgrade 

DaVinci Graphics has unveiled Ver- 
sion 2.0 of its RasterPro 720 penless 
plotter. Product enhancements include 
increased internal memory, a new con- 
troller board based on surface mount 
technology, and three utilities: Pro- 
Control, ProADI, and ProLP. ProCon- 
trol is a menu-driven DOS utility sup- 
plying options for direct plotting from 
workstations. ProADI is a DOS soft- 
ware driver permitting files to be plot- 
ted from within Autocad. ProLP is a 
long-plot firmware tool that eases A- 
and B-size plot creation for DOS as 
well as non-DOS users. The product is 
shipping. Price: $3495. DaVinci 
Graphics (Sunnyvale, CA). 
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Blueprint Scanning 

Fujitsu America has announced the 
M3098A, a high-speed scanner for doc- 
uments up to 33 by 47 inches in size. 
The product is targeted at vertical 
markets such as engineering, architec- 
ture, and cartography, which require 
input from maps, blueprints, or other 
large documents. Capable of recogniz- 
ing 64 levels of gray scale, the scanner 
offers user-selectable standard resolu- 
tions of 200, 240, 300, and 400 dpi. It 
will be available in the second quarter 
of 1991. Price: $49,995. Fujitsu Ameri- 
ca Inc. (San Jose, CA). 
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3D Scanning 

Laser Design Inc. has introduced a 3D 
scanning system. The new Surveyor 
Model 2000 3D laser digitizing system 
automatically digitizes simple and 
complex sculptured surfaces of models, 
parts, and tools. The product is de- 
signed for prototyping, reverse engi- 
neering, NC duplicating, stereolitho- 
graphy, and other fast turnaround ap- 
plications. The product is shipping. 
Price: starts at $125,000. Laser Design 
Inc. (Minneapolis, MN). 
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Scanning Options 

Image Data Corp. has announced a 
pair of document scanner options for 
its Photophone product. Photophone 
lets users send photographic-quality, 
3D still video images over phone lines. 
The company’s new flat-bed document 
scanner adds the ability to capture 8 
by 11 inch and ISO A4 and Bd docu- 
ments. Another new product, the Plus- 
Board interface card, lets users send, 
receive, and display scanned images. 
The product is now available. Price: 
$700 (PlusBoard); $1400 (scanner with 
interface cable). Image Data Corpora- 
tion (San Antonio, TX). 
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A New Titan 

Stardent has introduced the Stardent 
750, the newest member of the compa- 
ny’s Titan series product line. The sys- 
tem provides performance comparable 
to a one- or two-processor Stardent 
3000 system. The 750 architecture 
uses a high-speed system bus, high- 
performance computational units, a 
memory subsystem, one I/O subsys- 
tem, and a VX graphics subsystem. 
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Prices for the Stardent 750 range from 
$53,600 to $152,000, depending on con- 
figuration. First shipments were 
scheduled for mid-April. Stardent 
Computer Inc. (Concord, MA). 
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RISC Workstation 

Aydin Controls has introduced Model 
7100, a RISC-based workstation tar- 
geted at real-time applications. Graph- 
ics capabilities of the new Model 7100 
include 1280 by 1024 resolution and 12 
display panels. A real-time kernel that 
runs on AT&T Unix 5.3.2, TCP/IP 
communications over Ethernet, and 
VME/VSE bus user expansion slots 
are among the other major features. 
The product is available in both tower 
and rack mount enclosures. It is ex- 
pected to ship in August. Price: 
$35,100 for base system (includes 19- 
inch color CRT, 90M hard disk, 150M 
video drive, and software). Aydin Con- 
trols (Fort Washington, PA). 
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3D Animation 
Strata has announced a new version of 
its StrataVision 3D software for mod- 
eling and rendering. Release 2.0 lets 
users animate multiple 3D objects, 
light sources, and camera views simul- 
taneously. The package also supports 


Me 


animation of linked objects and hierar- 
chies of independent objects. Addition- 
al enhancements include quick pre- 
view, in which wireframe shapes rep- 
resent shaded objects. The product was 
expected to ship in May. Price: $695. 
Registered users can upgrade for $99. 
Strata Inc. (St. George, UT). 
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IBM Goes Hollywood 


IBM is “raising the curtain” on Holly- 
wood, a presentation graphics package 
that lets PC users create hard copy, 
slides, transparencies, and on-screen 
presentations in a Windows 3.0 envi- 
ronment. Product features include an 
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single frame recording and 
Sequential frame digitizing 
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Interfaces to multimedia, paint 
and 3D graphics applications 


Desktop Video 


For broadcast, professional 
and desktop video equipment 


Multimedia 
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hardware and software products 


Animation 


for PC, Macintosh, Amiga, 
Unix, and Ethernet environments 


Diaquest 
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Toaster Animation Controller 
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Video Toaster® and Amiga® 


1440 San Pablo Ave. Berkeley, CA 94702 
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integrated outliner, a spreadsheet-like 
interface, fully scalable fonts, output 
device templates, and tools for chart- 
ing, drawing, and painting. Users have 
the option of importing text, spread- 
sheets, and graphics. The product was 
expected to ship May 31. Price: $495. 
IBM (White Plains, NY). 
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Video Workbench 


Dynatech Colorgraphics has intro- 
duced an enhanced version of its 
DP/MAX digital video production sys- 
tem. Improvements to the bundled sys- 
tem include a new Video Workbench 
software module, a new MaxFrame 
video computer, a 100-second DP/Mo- 
saic digital disc recorder, file server 
support, and PC and Macintosh import/ 
export and conversion capabilities. The 
MaxFrame computer contains an i860 
microprocessor directly embedded in 
video frame buffers. Video Workbench 
lets users create transitions, layering, 
and time compression or expansion, as 
well as perform blurring, pixel- 
ation, and other video functions. The 
product is shipping now. MaxFrame and 
the 100-second DP/Mosaic digital disc 
will ship this summer. Price: $275,000. 
Dynatech Colorgraphics (Madison, WI). 
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scan converters, Folsom Research has built a 


worldwide reputation for superior products and 


leading-edge technology. 


Find out why we were chosen by Alliant, DEC, HP, 
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PC Imaging 

Mathematica has released Tempra 
Pro, an imaging tool for PCs. Tempra 
Pro 1.0 lets users capture, edit, and 
print photo-realistic color images. The 
DOS-based package supports image 
canvases of up to 192 M and resolution 
of up to 8K by 8K. A windowed GUI 
includes patterns, pens, and a mini- 
mum 256-color palette, all customiza- 
ble to user tastes. Geometry functions, 
zoom, anti-alias, and airbrush are 
among the many other imaging fea- 
tures. The product was expected to 
ship in May. Price: $495. Mathematica 
Inc. (Lakeland, FL). 
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Software Imaging 

Paragon Imaging has introduced 
ELT/2, a software imaging system for 
Sparcstation, DECstation, and RISC 
System/6000. The system includes an 
ELT/2 module, an image processing li- 
brary, and development tools. The 


We Can Convert Anyone 


0. products convert any high-resolution graphics 
display to standard NTSC or PAL video. With over 


10 years of experience in designing state-of-the-art 


ELT/2 module contains 30 image pro- 
cessing capabilities. Available from 
the library are 130 additional func- 
tions in areas that include color con- 
version and spectral display. ELT/2 is 
targeted at medical, industrial, earth 
science, government, and military ap- 
plications. The product is shipping. 
Price: $2995 (ELT/2 module); $7995 
(ELT/2 system). Paragon Imaging 
(Lowell, MA). 
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3D Database Display 
IntelligenceWare has released Data- 
base Visualization Tool, a package 
that automatically displays database 
files in 2D and 3D. Database Visual- 
ization Tool (DVT) also evaluates files 
and suggests which types of graphs are 
best suited to displaying the data. A 
version of DVT for IBM PCs and com- 
patibles can read dBase, Lotus, and 
ASCII. The PC version and editions for 
XDB and Teradata database comput- 
ers are shipping now. Database Visu- 
alization Tool for Oracle was expected 
to ship in the second quarter. Price: 
$490 (DVT for the PC); $990 (XDB 
version); $10,000 to $50,000 (Teradata 
version). IntelligenceWare (Los Ange- 
les). 
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Flat Square Monitors 
Toshiba America has announced two 
high-resolution monitors, both incor- 
porating flat square technology. The 
company claims that flat square moni- 
tors reduce distortion, maximize us- 
able screen size, and lessen eye fa- 
tigue. The new 17-inch and 21-inch 
monitors feature 0.31 mm dot pitch 
and invar mask, plus resolution of up 
to 1280 pixels by 1024 lines. Veritest, 
an independent lab, rated the 21-inch 
model, finding the color to be “bril- 
liant” and the usable screen size to be 
one of the largest in the 20- to 21-inch 
category. The products are shipping. 
Price: $2100 (17-inch model); $3500 
(21-inch model). Toshiba America 
(Buffalo Grove, IL). 
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Dual Display 

Radius has introduced the Color Pivot, 
a full-page dual orientation display for 
the Macintosh. The new Radius Color 
Pivot can rotate to display a full-page 
document in either portrait or land- 
scape orientation. The product plugs 
directly into the videoport on the Mac- 
intosh IIsi or IIci, permitting 16-color 


display. To run the product with other 
Macintosh models, a Radius Color Piv- 
ot Interface is needed. The interface 
supports displays of up to 256 colors, 
letting users choose between full-page 
and actual size resolutions. The prod- 
uct is shipping. Price: $1995 (Color 
Pivot Display); $795 (Color Pivot In- 
terface). Radius Inc. (San Jose, CA). 
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X Window Stations 

Hewlett-Packard has introduced the 
HP 700X family of X Window System 
terminals. The line is based on the In- 
tel 1960, a RISC microprocessor. Two 
versions of the chip are used, offering 
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two levels of performance. Models in 
the family are the 19Mi, a 19-inch, 
high-performance monochrome X sta- 
tion; the 16Ci, a 16-inch, mid-range 
color station; the 16Ca, a 16-inch, 
high-performance color station; and 
the 19Ca, a 19-inch, high-performance 
color station. The products are sched- 
uled for August shipment. Price: $2995 
(19Mi); $4995 (16Ci); $5195 (16Ca); 
$5995 (19Ca). Hewlett-Packard Com- 
pany (Fort Collins, CO). 
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Mitsubishi Monitor 
Mitsubishi has introduced the XC- 
3725C, a high-resolution, 37-inch color 
monitor. The monitor was developed 
for multi-person viewing. The compa- 
ny says that it is compatible with most 
PC, PS/2, Macintosh II, and Unix 
workstation resolution standards 
ranging from 640 by 480 to 1280 by 
1024 non-interlaced. The monitor in- 
corporates dynamic beam forming 
technology, which reduces elliptical 
distortion by automatically correcting 
pixel shapes on the screen. The XC- 
3725C will be available in July. Price: 
$9995. Mitsubishi Electronics America 
Inc. (Torrance, CA). 
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Space Base 

CAFM Works has introduced CAFM 
Space Release 4.0, an enhanced ver- 
sion of The Space Program 3.0, former- 
ly marketed by Graphic Systems Inc. 
CAFM Space combines-a module for 
facilities, stack, and block analysis 
with a property, building, and organi- 
zation database. In Release 4.0, a rela- 
tional database replaces a flat file da- 
tabase, and information can be pre- 
sented in charts as well as reports. The 
product started shipping in December. 
Price: $1750. CAFM Works (Cam- 
bridge, MA). 
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Store Planning 

Graphics Systems has released Ver- 
sion 2.0 of StorePlan, a package that 
lets users create 2D and 3D store de- 
signs and layouts. Space allocation and 
other reports can be generated directly 
from the drawings. A library of store 
fixture illustrations is also included in 
the software. Version 2.0 adds 3D pro- 
file generation and an expanded li- 
brary. The company said the product 
would ship in June. Price: $1495. 
Graphic Systems (New York). 
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ScreenStar is designed 
to image right off 
your computer screen 
onto 


+ + + + HH H FH HF 


Just push the button! 
Think of all the work you 


have done with your computer. 


ScreenStar has the power to 
capture your work on film 

whenever you need it. Create 
slides or instant prints for 


Project proposals 

CAD drawings 

Status reports 
Engineering documents 
Business plans 
Spreadsheets 

Ad layouts 

Charts and graphs 


And more, right off your 
computer screen in seconds, 
without juggling software 
packages. 


FINALLY, WITH 
SCREENSTAR 
WHAT YOU SEE 

IS REALLY 

WHAT YOU GET! 


For more information call 
Presentation Technologies 
today 1-800-782-2543. 
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A Bold New 
A Fast New 


Introducing Pacesetter. A plotter 
that shatters all the existing standards. 

First, it sets a new standard for style 
with soft-sculpted edges and a central 
pedestal. Other plotters suddenly look 
old-fashioned. 

Then it sets a new standard for 
performance. 

Pacesetter has doubled the plot- 
ting speed—that’s right, doubled the 
speed—where it counts most: in final 
plot mode. 

And wait till you see the quality of 
Pacesetter’s final-plot. Our lines are 


straight. Our curves are smooth. Our 
repeatability is excellent. All thanks to 
proprietary CalComp technology and 
new pen design. 

And these cut-sheet, D and E sized 
plotters are built rock-solid for the long 
run. Pacesetter was designed and 
tested to twice the reliability rating of 
previous generation plotters. 

Plus, Pacesetter is easy to use and 
each user can have their own special 
pre-programmed set-up commands. 

Pacesetter: it’s a plotter you can bet 
your business on. 


Take a bold first step to reshape 
plotting at your firm. Find out more 


today: Call 800-932-1212. In Canada, 
call 416-635-9010. We're expecting to 
hear from you. 


Wedrawon 
your imagination. 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp. Pacesetter and We draw on your imagination are trademarks of CalComp. 
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A 
Bold 
New 

Warranty 
in 
Pen 
Plotting. 


Introducing 
the 


Pacesetter 


3-year 
Warranty. 


Call us 
to receive 
more 
information 
on the 
new 
Pacesetter 
from 
CalComp. 


800-932-1212 


=7CalComp 


A Lockheed Company 
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"PRODUCTS: 


utocad 

Infotronic has introduced Infoshade, 
an interactive 3D shading driver for 
Autocad Release 11. The company says 
that this 3D software and hardware 


module provides workstation-like per- 
formance for the PC CAD market. Ac- 


cording to the company, smooth-shad- . 


ed, full-color rendering of Autocad ob- 
jects can be drawn 10 times faster than 
the shade function provided with Auto- 
cad. Infoshade runs within the Auto- 
cad viewport. Infoshade is available for 
the company’s high-resolution AT and 
EISA bus graphics boards at 1280 by 
1024 and 1600 by 1200 resolution. In- 
foshade is available now. Price: $3600 
(1280 by 1024); $5200 (1600 by 1200). 
Infotronic America Inc. (Austin, TX). 
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Force Analysis 

Force Imaging has introduced Dyna- 
force, a computer-based method of de- 
termining contact force and distribu- 
tion. The company says that the sys- 
tem improves on traditional lead pel- 
let, paper, and film methods by show- 
ing forces as they occur. Data on force 


‘ is collected by paper-thin sensors, 


made of a pressure-sensitive semicon- 
ductor grid. By using Dynaforce soft- 
ware and an IBM-compatible PC, the 
user can produce and display 2D and 
3D color-coded force maps in real time. 
The product was expected to ship in 
June. Price: $50,000. Force Imaging 
Technologies Inc. (Skokie, IL). 
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Cutting for CAD 


Applied Laser Technology has intro- 
duced a laser-controlled cutting and 
marking system that the company 
says is directly compatible with all 
standard CAD systems, requiring no 
conversion software. The system can 
cut or mark many materials, including 


thin films, stenciling materials, anod- 
ized aluminum, and PVC. The compa- 
ny says that the system’s ability to 
perform a variety of steps gives it spe- 
cial value to manufacturers of complex 
parts produced in short runs, such as 
printed circuit boards for aerospace ap- 
plications. The system is shipping. 
Price: $29,800 (25 watt system); 
$39,800 (50-watt system). Applied La- 
ser Technology Inc. (Scottsdale, AZ). 
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CAD Walkthroughs 

StereoCad has released Realtime, PC 
software that uses flight simulation 
technology to deliver real-time, inter- 
active walkthroughs of 3D CAD mod- 
els. The package is intended to let us- 
ers view and communicate their de- 
sign ideas before production actually 


starts. An architect, for example, could 
use Realtime to demonstrate his con- 
cept of a building to a client. Realtime 
runs on 386/387 and ’486 IBMs and 
compatibles. The product is shipping. 
Price: $1500. StereoCad Inc. (San Jose, 
CA). 
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PC Emulation 
Hewlett-Packard and Insignia Solu- 
tions Limited (Mountain View, CA 
and Andover, MA) have introduced a 
new version of SoftPC, Insignia’s emu- 
lation software for Unix. Version 3.0 
runs on HP Series 700 and 800 and 
Motorola-based Series 300 and 400 
workstations, servers, and business 
systems. The new program offers 
many enhancements, including a driv- 
er for Microsoft Windows 3.0, a Motif 
user interface, and the ability to dis- 
play high-resolution graphics, ranging 
from CPA to super VGA. The product 
is expected to ship this fall. Hewlett- 
Packard Company (Palo Alto, CA). 
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Wednesday, August 7, 1991==————— s eee i 
8:00am - 5:00pm NS 


Here is your primary opportunity to learn fir { the 
management issues for publishing in all its forms specifically for government applications. 


_}URPOSE: 


Government is still the largest 
publisher of them all. Even with 
budget cuts and rampant techno- 
logical change, resourceful Federal 
professionals turn out hundreds of 
thousands of pages of information. 
The 1989 OTA report “Informing the 
Nation” provided some insights into 
possible directions, but it is yet to be 
appreciated or implemented. The 
problems with GPO continue and 2SKLOp 
every departmentagency andbranch || g@PC mini 


This conference will help to bring 
government publishing specialists 
together to share information and 
review alternatives. As desktop 
publishing use grows, with stronger 
links to office automation, we will be 
forced to re-evaluate systems 
approaches. This willbe your primary 
opportunity to network with your 
peers. 


Dlvcase: 


Send payments along with re- 
gistration form by July 24, 1991 to: 


seems to be going in a different || — 6 
direction. 


_JRESENTS: 


Moderated by Frank Romano, the 
program presents a unique blend of 
consultant, vendor and user per- 
spectives to allow maximum in- 
formation sharing in a minimum 
amount of time. There will not be 


4TH GOVERNMENT 
PUBLISHERS 
SEMINAR 


One Technology Park Drive 


Sales pitches disguised as pre- |~ —— 

sentations and attendance will be Westford, MA 01886 
limited to permit audience and Seminar Fee: $315.00 (This includes registration, Attn: Sharon Chin 
speaker interaction. handouts, breaks, and lunch.) (or register by calling 


4TH GOVERNMENT PUBLISHERS SEMINAR : 
Cancellation Policy : Registrants who 


REGISTRATION FORM ee 
arian 4 Title fail to attend without notifying the 
oa a ee Registrar are liable for the entire fee. 
Organization/Division: Substitutions are permissible at any 


E 
i 
I 
LRM Ne YA arte i ane EERE OE Ca I time. 100% refund if registrant 
CTEy ome Alpin not AN Le CRs ee i Oo one ee oS eanieals 1G: crane “cave: Bier 10 
Phone:( ) I event; 25% cancellation fee after 
Credit Card # Expires: y that. Registrations will be accepted 
[JAmEx [Master Card [VISA yin the order received. 
[ ]Check 8 Purchase Order # i SPONSORED BY : 

é 


10% discount for the additional registrants from the same organization. TYPE WORLD 


Image Processing Study 


Frost & Sullivan Inc.’s (New York) 
392-page study entitled The US Mar- 
ket for Commercial Image Processing 
Systems (#A2310) forecasts when the 
total dollar consumption will expand 
from $2.3 billion in 1990 to nearly $8.7 
billion in 1994 and analyzes trends of 
types of image processing systems in 
the marketplace. Available for $200. 
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GIS Dictionary 

Digitech Systems (Indianapolis) an- 
nounces the availability of Digitech 
Systems’ Dictionary of Facility Man- 
agement and Geographic Information 
Systems Terminology free of charge. 
The book includes a glossary of GIS 
terminology, spatial data exchange 
formats, and commonly used acro- 
nyms. 
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Intro to Solid Modeling 


Geometric and Solid Modeling: An In- 
troduction provides the basics needed 
to design and implement solid model- 
ing systems. The book emphasizes al- 
gorithms and the theory needed to de- 
sign the systems, along with geometric 
investigations of surfaces and repre- 


sentation of curved edges and faces, and 
more. Morgan Kaufman Publishers 
(San Mateo, CA), 335 pages, $44.95. 
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X Terminal Guide 


The X Business Group (Fremont, CA) 
announces the availability of A Com- 
parison Guide to X Terminals free of 
charge. The guide lists more than 30 
vendors and more than 90 mono- 
chrome and color product models. 
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Type Book 


Written to help people choose the type- 
fonts that are most effective for their 
document, Computer Type is now 
available from Chronicle Books (San 
Francisco). The book provides font 
samples with the complete upper- and 
lowercase alphabet in a range of sizes, 
allowing comparison of letter design 
and shape. Also contains a history of 
typography, a reference guide, and 
glossary. 500 pages, $24.95. 
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a Reprints of articles that have sane in 


COMPUTER GRAPHICS WORLD can easily 
become an important means of i increasing your 
marketing results. Complete reprint serviceis 


available to you at a very low cost. 


= = Trade show h 
a vectlooteae tools fc 


re are innumerable ways CGW’s reprints s can an . 


be of vital assistance to your company’s total — 

_ marketing program. They are exceptionally _ : 

_ valuable promotion pieces, particularly when you =—_ 
use them as part of aCGW Direct Mail Prog 

Here are some uses that just scratch the surface of 


oe : —— 7 


__ the many ways you can make reprints go to work for 
you and build your company’s profits. - _ 


A Fennell =_— 
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Business Catalog 


Inmac (Santa Clara, CA) announces 
its 12-page Inmac Business Computers 
Catalog free of charge. This catalog 
features Inmac’s family of high-perfor- 
mance PC compatibles, which include 
286, 386, and 486 models ranging from 
laptops to tower systems and network- 
ready computers. 
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Object-Oriented Guide 


Object-Oriented Technology: A Manag- 
er’s Guide provides helpful information 
on object-oriented technology and as- 
sesses the costs and benefits. This 
guide contains clear explanations and 
easy-to-understand illustrations. 
Blanc & Otus (San Francisco), 147 
pages, $10. 
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Videoconferencing Market 


Frost & Sullivan Inc.’s (New York) 
340-page study entitled The US Mar- 
ket for Videoconferencing (#A2367) 
discusses how videoconferencing will 
replace face-to-face meetings, as the 
technology, developed in the late 
1980s, is now being implemented. 
Available for $2950. 
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product . Keene a new pI 


_ These are just a few of the ways you c 
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6 .NCGA ’91 International 
Computer Animation Com- 
petition sponsored by The 
Greater Cleveland Chapter 
of National Computer 
Graphics Association; held 
in Beachwood, OH. Contact: 
Mr. Mitch Harris, Allen- 
Bradley Company, 747 Al- 
pha Drive, Highland 
Heights, OH 44148; 
216/646-4229. 


6-Sept. 22 Images du 
Futur 791 sponsored by La 
Cite des Arts et des Nou- 
velles Technologies de Mon- 
treal; held in Montreal, 
Canada. Contact: Mr. Mario 
Tremblay, Et Nouvelles 
Technologies, 15, rue de la 
Commune ouest, Suite 101, 
Montreal, Quebec, Canada 
H2Y 2C6; 514/849-1612. 


10 The Color Publishing 
Revolution Seminar spon- 
sored by Color Publishing; 
held in Las Vegas. Contact: 
Color Publishing, POB 469, 
East Hampstead, NH 
03826; 800/872-7623. 


EVENTS 


41 The Systems Decision 
Seminar sponsored by 
TypeWorld magazine; held 
in Las Vegas. Contact: 
TypeWorld, POB 469, East 
Hampstead, NH 03826; 
800/872-7623. 


17-20 Imaging at Work 
"91 sponsored by Boston 
University Corporate Edu- 
cation Center; held in 
Tyngsboro, MA. Contact: 
Ms. Andree Fountaine, Proj- 
ect Manager, Boston Uni- 
versity, 72 Tyng Road, 
Tyngsboro, MA 01879; 
508/649-9731. 


19-21 Supercomputing 
USA/Pacific ’91 sponsored 
by Angus & Rudin; held in 
Santa Clara, CA. Contact: 
Mr. John Derryberry, An- 
gus & Rudin, 501 Seaport 
Court, Suite 101, Redwood 


IMAGE 
COMPRESSION 


PARALLEL JPEG 
UNPARALLELED PERFORMANCE 


OPTIPAC - Flexible Compression Solution 


¢ Color, Gray Scale and Binary Images 
Lossless and 10 Controlled Quality (CQ) Modes 
Varying CQ Compression Ratios in Excess of 100:1 
Lossless Ratios Up to 3:1 or More 
Extendible I/O Capability for Any I/O Device 
Fully Programmable Compression Engine 
A Single Software Interface 


Configurations: + Upto Five (5) DSPs 
¢ Software Only Version 


Standards: ° JPEG (Proposed Standard) 
¢ CCITT Group III & IV 


Speeds: 


Compress 512 x 400 Full Color 


Images in Less Than One (1) Second 


Advantages: ¢ Increased Communication Rates 
¢ Increased Disk Storage Capacity 


OPTIVISION, INC. 


(800) 562-8934 


(916) 756-1309 FAX 


CIRCLE 55 ON INFORMATION CARD 


122 


City, CA 94063; 415/363- 
0982. 


25-27 PC Expo sponsored 
by PC Expo; held in New 
York. Contact: Ms. Annie 
Scully or Mr. Mark Havi- 
land, PC Expo, 385 Sylvan 
Avenue, Englewood Cliffs, 
NJ 07632; 201/569-8542. 


26-28 CG International 
91 Visualization of Physical 
Phenomena sponsored by 
Massachusetts Institute of 
Technology; held in Cam- 
bridge, MA. Contact: Ms. 
Barbara Dullea, CG Inter- 
national ’91 Secretariat, 
MIT, Rm. 5-430, 77 Massa- 
chusetts Avenue, Cam- 
bridge, MA 02139; 617/253- 
7799. 


4-3 “Congress on the Fu- 
ture of Engineering” spon- 
sored by League for Engi- 
neering Automation Pro- 
ductivity; held in Washing- 
ton, DC. Contact: Mr. Wil- 
liam Betz, League for Engi- 
neering Automation Pro- 
ductivity, 5224 Indian River 
Road, Suite 108, Virginia 
Beach, VA 23464; 804/495- 
8547. 


9-12 Geographic Informa- 
tion & Spatial Data Exposi- 
tion sponsored by Govern- 
ment Computer News; held 
in Washington, DC. Con- 
tact: GISDEX, 1734 Elton 
Road, Suite 221, Silver 
Spring, MD 20903-1724; 
301/445-4400. 


10-14 Sony Government 
Technology Exposition 91 
sponsored by Sony Business 
& Professional Group; held 
in Washington, DC. Con- 
tact: Ms. Michele van Wes- 
tervelt or Ms. Heather 
O’Brien, Sony Business & 
Professional Group, 3 Para- 
gon Drive, Montvale, NJ 
07645; 212/505-9900. 


28-Aug. 2 SIGGRAPH 
91 conference and exhibi- 
tion sponsored by the Asso- 
ciation for Computing Ma- 
chinery’s Special Interest 
Group on Computer Graph- 
ics, in cooperation with the 
IEEE Computer Society’s 
Technical Committee on 
Computer Graphics; held in 
Las Vegas. Contact: SIG- 
GRAPH ’91 Conference 
Management, 401 N. Michi- 
gan Avenue, Chicago, IL 
60601; 312/644-6610. 


5-7 Color Connections ’91 
sponsored by Graphic Com- 
munications Association; 
held in Boston. Contact: Mr. 
Peter Brehm, Graphic Com- 
munications Association, 
100 Daingerfield Road, Al- 
exandria, VA 22314-2804; 
703/519-8160. 


7 The 4th Government 
Publishers Seminar spon- 
sored by T'ypeWorld maga- 
zine; held in Las Vegas. 
Contact: T’ypeWorld, POB 
469, East Hampstead, NH 
03826; 800/872-7623. 


11-145 Urban & Regional 
Information Systems Asso- 
ciation sponsored _ by 
URISA; held in San Fran- 
cisco. Contact: URISA, 900 
Second Street NE, Suite 
304, Washington, DC 
20002; 202/289-1685. 


2-6 Eurographics ’91 
sponsored by Interconven- 
tion; held in Vienna, Aus- 
tria. Contact: Mr. Werner 
Purgathofer, c/o Intercon- 
vention, Austria Center Vi- 
enna, A-1450 Wien; tele- 
phone: 43-222-23-69-26-43; 
fax: 43-222-23-69-648. 


4-11 Print 91 conference 
sponsored by The Graphic 
Arts Show Company and 
Publish Magazine; held in 
Chicago. Contact: Graphic 
Arts Show Company Inc., 
1899 Preston White Drive, 
Reston, VA 22091-4326; 
703/264-7200. 
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(PLEASE CHECK ONE BOX ONLY) 
A. (] Corporate Management 
B. (_] Design/Engineering Management 
C. (-] Production/Operations Mgmt. 
D. [] Data Processing Management 
E. (_] Design/Engineering Staff 


F. (_] Data Processing Staff 
G. [) Creative/Graphic Design 
H. (-] Marketing 
I. ([] Consulting 
J. ([] Other (please specify) 
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(PLEASE CHECK ALL THAT APPLY) 
03 () Mechanical CAD/CAM/CAE/CIM 
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15 (] Mapping 
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35 () Graphic Arts/Advertising 

39 [) Electronic Publishing/Pre-Press 
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47 (] Technical Documentation 
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59 (] Other (please specify) 


5. FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 


(PLEASE CHECK ALL THAT APPLY) 
04 (] Software 
08 (] Printers and/or plotters 
12 [] Personal Computers 
16 [] Workstations 
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32 (] Input Devices (including Scanner 
Data Tablets, Digitizers) 
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40 (] Image Processing Equipment 

44 (] Video Equipment 
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68 (_] None of the Above 
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The TypeWorld 


PostScript Services Directory 
is now Available! 


The TypeWorld Directory contains 
detailed listings for high-quality 
PostScript printout services. The 
most comprehensive resource 

of services bureaus in the industry 
is now available as hardcopy or 
mailing labels. 


Includes over 1000 service bureaus 
organized alphabetically. Indicates 
vital information including 
complete address, telephone and 


fax numbers, output devices, programs, 
typefaces in use, and other pertinent information. 


You can purchase the ’90 Directory (hardcopy) 

for only $19.95 (domestic) plus sales tax, shipping, 
and handling; $30.00 (export) includes shipping 
and handling. One set of pressure sensitive 


labels costs $155. 


YES! Please send me ___ copies of the 1990 TypeWorld 
Directory, for $19.95(domestic) plus sales tax, shipping, 
and handling, $30 (export) includes shipping and 
handling. Ordering Information: Mail to TypeWorld, 


1 Stiles Road, PO Box 170, Salem, NH 03079 


Tel: 603-898-2822 Fax: 603-898-3393 


ame 


itle 


Company 
Address (no P.O.) 


City State Zip 
Country Postal Code Telephone Fax 


J Check or Money order enclosed. Pre-paid orders: add our 


minimum charge of $3.95 shipping /handling. 
J Visa J American Express J MasterCard 


Account No # Expiration Date 


Signature 


Credit card orders: Shipping and handling costs 
will be added. Export orders: export price 
includes normal shipping and handling. Export 
orders must be paid in U.S. dollars drawn 
against a U.S. Bank. AL, CA, CT, KS, MA, 

MD, Nu, NY, OH, OK, PA,TX, and D.C. residents 
add tax. Note: Shipment will be made upon 
receipt of payment. 
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THE TURN KEY III 
(500 lines RGB) 
The NEW camera made to be 
used with the Targa+16® and 
other leading capture boards. 
Note: 
We take trade-ins on the 
older TK870U 
TK1070U w Autofocus/Macro 
Lens, Power Supply and System 
Interface Cord. $1780 


Closed Cireuit Products 
(800) 999-3130 / OEM Pricing 
CIRCLE 100 ON INFORMATION CARD 


Is a picture 
worth a 
thousand dollars? 


If it is, you can pay for your HiRes QFX™ 

software with your first job! Our amazing new 

high resolution image processing program 

empowers you and your Truevision Targa” 

and ATVista™ graphics adapter to: 

¢ Sharpen, lighten, darken or alter contrast, hue 
or saturation on images as large as 8K x 8K 

¢ Add glows, embosses or shadows 

¢ Create painterly effects 

¢ Scale, rotate and composite images with 
variable transparency — with no jaggy edges 

¢ Be selective with our nifty lasso...plus lots more! 

Call today for the name of your nearest dealer! 


Ron Scott, Inc. 1000 Jackson Blvd. 
Houston, TX 77006 (713) 529-5868 


CIRCLE 102 ON INFORMATION CARD 


How to get the lead 
out of your pencil. 


ACECAD DIGITIZER 


¢ Supports operation of included 
cursor/puck and stylus pen. 

* Easy-to-use, on-tablet point and select template. 

¢ Extremely high resolution; exceptional 
+/-0.01” accuracy. 

¢ Versatile 12” x 12” active drawing surface. 
Optional set-up memory stores 5 separate user 
configurations (D-9000+ and D-8000 


$229. or” 


MODEL D-9000 


1-800-676-4ACE 


Kan 


8 Harris Ct., Bldg. E 
Suite E-6, Monterey, 
CA 93940 


S: a 
a Me 


MODEL D-9000+ 
SHOWN 
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COMPUTER GRAPHICS WORLD JUNE 1994 


Featuring 
productis, 


employment opportunities 


services, sysiems 
& sofiware. 


NEXT TIME YOU HAVE TO MAKE A 
LAST MINUTE SLIDE PRESENTATION 


SHOOT YOUR COMPUTER 


The NPC Screenshooter is the simplest 
and most economical way to make Polar- 
oid instant prints and 35mm slides direct- 
ly from your computer monitor or CRT. 
Screenshooter outfits are available to fit 
9", 12-13" and 19” CRTs. 


FOR FURTHER INFORMATION CALL 
NPC PHOTO DIVISION 


1-800-344-9504 
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V-LAN_ 


THE GRAPHICS & ANIMATION CHOICE 


The industry standard for 
frame accurate transport 
control with today’s 
MACs, PCs and workstations. 


@ Interfaces with any computer 
having an RS-232 port. 
@ Supports all major VTRs. 


® Compatible with all major 
graphics/animation software. 

® Completely external to computer; 
does not occupy a card slot. 

® Controls 31 different devices. 

@ Single co-ax cable connection. 


Wideomedia” 


merging computer and video technologies 


211 Weddell Drive, Sunnyvale, CA 94089 
TEL: 408.745.1700 FAX: 408.745.6721 
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| 


| You can increase your AutoCAD” | 
performance up to 10 times on VGA 
with GT Express display list software. | 


¢ Instant zooms, pans and redraws 
¢ Supports AutoCAD Release 11 
¢ Up to 1024 x 768 resolution 
| @ Bird's-eye view 

Standard GT Express $395 
GT Express with GT Flexicon" $595 


VN 
>>» 
ARTIST SOFTWARE 


A Control Systems Company 


For your FREE demo diskette | 
call (800) 999-9678. 


J trademark of Autodesk, Inc 
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= VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2,000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 282 


604 685-5808 


Fax: 685-5830 
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A Language Problem 


Multimedia hype obscures breakthroughs 
in desktop video technology 


By Jon Leland 


vation in computer technology 

never ceases to amaze me. 
Sometimes I think of it as a car 
racing down a road at 150 miles 
per hour, leaving those of us on the 
roadside wondering what it was 
that just went by. 

It would probably be more use- 
ful, however, to think of the ad- 
vance of technology as several 
cars. That, at least, would give us a 
way to tell the difference between 
the various kinds of innovation. 
Too often we clump these things 
under one label, making it difficult 
- to distinguish one techno-revolu- 
tion from the other. 

Certainly that’s the problem 
with the term “multimedia.” Mul- 
timedia is a catch phrase in search 
of a definition. It reflects the “big 
picture,” which is that all informa- 
tion is becoming digital and, there- 
fore, will ultimately be brought to 
the desktop. Today, people use the 
word to describe everything from 
interactive kiosks to big-screen 
presentations. 

The term “desktop video,” on the 
other hand, defines a particular cat- 
egory of multimedia: namely, the 
very real revolution in video produc- 
tion technology. However, because 
desktop video has been buried with- 


Jon Leland, an award-winning writer/pro- 
ducer/director, is president/creative director 
of Communication Bridges (Mill Valley, CA), a 
video/multimedia design company. He has 
just released The Desktop Video-Video, the 
first in a series of professional, educational 
video programs designed to demystify mult- 
media. For more info, call 1-800-843-0048. 
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T he accelerating pace of inno- 


in all of multimedia’s hype, its 
breakthroughs have been hidden. 

The situation is unfortunate for 
vendors with valuable solutions to 
sell and for video producers of all 
kinds, who may not be aware of 
the revolution. It’s just not well un- 
derstood that desktop video sys- 
tems are now viable and fully ca- 
pable of video production functions 
that, in the past, only could be 
found in systems costing hundreds 
of thousands of dollars. We’re talk- 
ing about major breakthroughs 
available today that frequently re- 
duce cost by a factor of 10. 


Price Comparisons 

These days, for example, the 
monthly lease expense for a Mac 
IIfx, a Truevision output card, and 
a 19-inch, multi-sync monitor is 
comparable to a couple of hours on 
a Quantel Paintbox. Given that, 
why pay $200 per hour to a service 
bureau for time on a Quantel 
Paintbox when you can produce 
24-bit color graphics on a Mac II 
and take advantage of tools such 
as Adobe Photoshop for image en- 
hancement and Letraset’s Color- 
studio to produce gorgeous, fully 
manipulatable, anti-aliased type? 

Then there’s Autodesk 3D Stu- 
dio, which has made broadcast- 
quality 3D animation production 
much more accessible. Even 
frame-by-frame digital production 
is being challenged. With Sony’s 
CRV recordable laserdisc, users 
can record up to 22 minutes of ma- 
terial that can be input and output 
frame-accurately, much as it can 
be with the Quantel Harry. 

And all of this is not to mention 


the real revolutionaries at New- 
Tek. Their Video Toaster really 
works. Of course, it’s not the same 
quality as an ADO (a digital video 
effects unit from Ampex). But it 
definitely can produce some viable 
digital effects. Yes, there are limi- 
tations, but it serves as a switcher 
as well as a character generator 
with built-in 2D paint and 3D ani- 
mation software. 

If you have any doubts about the 
quality, just check out Todd Rund- 
gren’s new music video. It was pro- 
duced almost entirely with the 
Toaster’s 3D package and leaves no 
doubt that desktop systems are fully 
capable of broadcast quality work. 

If all of this is news to you, then 
that’s more evidence that there is a 
Grand Canyon-sized gap between 
people and technology. Multime- 
dia’s hype has obscured desktop 
video’s breakthroughs because of 
language’s inability to keep up 
with the pace of change. If we are 
going to capitalize on the benefits 
inherent in the desktop video revo- 
lution, everyone, including press, 
dealers, and vendors, needs to be 
more careful about his or her lan- 
guage and more specific when de- 
scribing these tools. 

In addition, for multimedia to be 
successful, we must fill the crying 
need for market education. This 
means electronic, visual communi- 
cations that will help build an effec- 
tive dealer channel. Too often, ven- 
dors fail to use their own products to 
deliver their messages. It’s time we 
started using some of the horsepow- 
er that’s inside of these new desktop 
video tools to create some powerful 
new marketing programs. CGW 
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Plug and play compatible 
with all popular PC's 


and workstations. — 


Compatible with all popular CAD, desktop 
publishing and graphics software. 


Choose between 4 and 16 
button cursors and two pens. 


Variety of tablet sizes: 
12” a 12", 12" x 18°, 18" x 24’, 
24" x 36", 36" x 48", 44" x 60" 


ays 


| 


Templates and subtemplates 
| available for major 
| CAD software packages. 


5 year warranty on the three 
smaller tablets includes pens 
and cursors, too; warranty for 
the larger tablets includes 
one-year on site service. 


Before you decide on a tablet, 
explore all your options. 


Options should be a standard by which 
you judge digitizer tablets. 

Because by choosing options you 
transform a basic tablet into one that 
meets your specific needs. 

Size is your first choice. There are 
six different sized tablets in CalComp’s 
DrawingBoard® line ranging from 
12” x 12” to 44” x 60% so youre sure 
to get one that measures up to your 
projects...from data entry and cost 


estimating to graphics and CAD design. 


Then mix and match pens and cur- 
sors to get exactly the functionality you 
need. Choose a 16-button cursor or 
4-button cursor (with either in-line or 
diamond pattern buttons) and a tip- 


switch or two-button pen. 

When you choose a DrawingBoard 
you have another set of choices. Soft- 
ware templates are available for major 
CAD software packages including 
VersaCad® and AutoCad® plus popular 
desktop publishing software such as 
PageMaker® 


FREE TEMPLATE* 


Save $$$§ 


Call to Receive Details 


So you plug, we play. 
And with DrawingBoard’s all-inclusive 
5-year bumper to bumper warranty on 


the three small tablets and 1-year on- 
site warranty for the large tablets, long- 
term satisfaction is guaranteed. 

When you explore all your options, 
you'll choose CalComp. 

For more information, call 800- 
CALCOMP. In Canada, 416-635-9010. 
Or write: CalComp, PO. Box 3250, 
Anaheim, CA 92803. We're expecting 
to hear from you. 


Wedrawon 
your imagination. 


=7CalComp 


A Lockheed Company 


©1990 CalComp, Inc. DrawingBoard and We draw on your imagination are trademarks or registered trademarks of CalComp Inc. 
All other trademarks are property of their respective owners. *Template offer good while supply lasts. 
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*12 x 12 and 12 x 18 Models 
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Now, you can begin your work without learning a complex new 
interface. It's not merely intuitive - it's AutoCAD. The MG-3D 
graphics controllers and software driver are the first to offer real- 
time interactive Gouraud shading, image manipulation and 
walkthroughs, within AutoCAD Release 11. What's more, major 
AutoCAD Strategic Developers directly support these advanced 
features to maximize your design and visualization capabilities. 


It began with our MG Series. Now, we've taken real-time pan and 
zoom with Bird's Eye View and Spyglass into a new dimension of 
unsurpassed performance. 


M@ Experience outstanding performance in high-resolution, true 
color for a universe of Windows 3.0 applications. 


Ml Expand your PC with the same Matrox graphics 
_ technology as high-end 3D workstations like the 
SUN SPARCstation 2GS. 


@ Get true color 3D graphics: 
» 1280 x 1024 resolution for superb 3D 
performance on the EISA bus, and 
1024 x 768 resolution for unbeatable 3D 
performance on the AT bus, at 2D prices. 
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Don't settle for second best. Call Matrox now. We'll put you in touch 
with a CAD specialist from our nationwide network. 


Cross the bridge toll free at 1-800-361-1408. 


AT; AutoCAD, AutoShade and 3-D Studio; Matrox; RenderMan; 
SUN and SPARCstation; and Windows are registered 
trademarks of IBM Corp, Autodesk, Inc, Matrox Electronic 
Systems, Ltd, Pixar, Inc, Sun Microsystems and 

Microsoft Corp, respectively. 
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